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“Er war ein Virtuose im Sehen und im Messen, er hatte das Talent, 
das Neue zu erkennen, das Andere achtlos ubersehen, und er hatte, als 
bestes, den eisernen Fleiss gepaart mit unverwustlicher Begeisterung 
fir die Forschung.” This is Wolf's understanding appreciation of 
Barnard. How well the words apply to Wolf himself and how charac- 
teristically they defy any adequate translation! “Es ist eine machtige 
Leidenschaft. die einen geborenen Beobachter zu seiner Arbeit zieht, 
und ihre Befriedigung mit den so schwer zu erringenden instrumentellen 
Hilfsmitteln schafft ihm den hochsten Genuss.” No one knew better 
how to get the highest satisfaction and the most results from modest 
equipment. Wolf’s chief instrument for many years was a pair of 
6-inch doublets and with them he initiated and carried on most of the 
systematic programs for which he is so well known. One cannot but be 
astounded—*frappiert,’‘ Wolf would say—at the originality, persistence, 
and confidence of his attack on the greatest variety of ambitious ob- 
servational problems, when another would have sat and sighed for a 
larger telescope. 

Maximilian Wolf was born in Heidelberg, June 21, 1863. His father, 
Franz Wolf. was a physician. Max with his telescope makes a picture 
similar to that of a boy with an electric train—the father likes to run it 
too. Max, carrying his telescope, goes out through the window to the flat 
roof, and his father follows him out. A platform is built in the garden 
in 1879 and here, in 1882, the “dreieinhalb Zdller” is mounted. While 
the son is away in 1882-3 on military service, and in 1884-5 gathering 
experience and advice at the Strassburg Observatory, a lively cor- 
respondence goes on between father and son. A 6-inch visual telescope 
is ordered, a tower and dome and an addition to the house are built. 
The visual telescope later becomes the guiding telescope for the two 
6-inch Voightlander doublets. 

Wolf received his doctor’s degree from Heidelberg in 1888, studied 
with Gylden in Stockholm in 1889, and in 1890 was admitted to the 
Heidelberg faculty. 

With a view to the possibility that the Mannheim Observatory, which 
had been moved to Karlsruhe, might be moved again to one of the hills 
near Heidelberg and its activities extended to include astrophysics, Wolf 
was sent to America in 1893 to visit observatories and optical works. A 
generous check from Miss Katharine Wolfe-Bruce. received after his 
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return, proved a very potent argument and the building of the Observa- 
tory on the Kénigstuhl was started in 1895. The “‘Astronomische Ab- 
teilung’’ was finished in 1896, and the “Astrophysikalische” in 1897. The 
latter contained the instruments which had formed the equipment of 
Wolf's “Privat-Sternwarte.” In 1900 the 16-inch doublets of the Bruce 
telescope were mounted, and the 28-inch Waltz reflector was added in 
1906. In 1909, on the retirement of Valentiner, Wolf became director 
of the combined observatory. 

Max Wolf was married in 1897 to Gisela Merx, the daughter of ; 
professor of Old Testament history. Their three sons are all in uni- 
versity work: Franz in physics, Ernst in physiology, and Werner in 
philology. 

Wolf started his professional career in 1884 with the discovery of a 
comet—and he picked out a good one, for it proved to be periodic. He 
used to say that the Germans had a small telescope which they called a 
“Sucher,” while the Americans used a “finder.” His interest in comets 
never flagged. He photographed every one that came along and became 
especially interested in taking plates separated by just the right interval 
so they could be studied with his beloved stereocomparator. Wolf 
secured the first observation of Halley's comet in 1909 and he could 
usually be depended upon to pick up periodic comets on their returns. 

It did not take Wolf long to realize that the power of small telescopes 
is multiplied many times if they are adapted to photography and he be- 
came a convincing champion of the short-focus camera. Not that 
visual observation was neglected: at every lunar eclipse, every transit 
and a good many occultations, observers were stationed at every guiding 
telescope and “sucher’’; meteors, the gegenschein, luminous night sky 
and peculiar sunsets were observed and reported on in careful detail. 
But the main programs from the very start have been photographic. 
Writing in 1895, Wolf says he has never had the pleasure of seeing one 
of his asteroids, and that it would sometimes be nice to have a large 
visual telescope with which to check up on an object which is doubtful 
on the plate. 

[ think one is bound to say that Wolf's liveliest interest was the stud) 
of nebulae and starclouds and their connection. Showing me one of his 
beautiful pictures of the America nebula, pointing out the “Sternleere” 
that surrounded it and extended far off to one side, he indicated the im- 
portance he attached to this study by calling it “die Astronomie der 
Zukunft.” He was strongly impressed by an apparent close relationship 
between stars, irregular nebulae, and dark markings, a_ relationship 
which he confirmed and made more definite by elaborate counts of stars 
and later by his spectrographic observations. Two classes of irregular 
nebulae interested him especially: the “Randnebula” which formed a 
boundary between a region on one side rich in stars and a region on the 
other side entirely lacking in faint stars; and the “H6éhlennebula,” im- 
bedded at the end of a long dark region. Faintly luminous nebulous 
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bridges found connecting the larger masses convinced him that this 
material was widely distributed. Some day, he writes, we shall see how 
absurd it is to give the positions of this and of that irregular nebula as 
if they were detached and independent, and limit ourselves to the co- 
ordinates of conspicuous and readily described points and details. ( Here 
I cannot refrain from recalling his instruction for locating some detail 
in the America nebula by saying “It will suffice to say that it is in 
Guatemala.” ) The “Ho6hlennebula” near the end of a long “Sternleere” 
eave him the impression of motion—motion of material or the advance 
of an evolutionary process. In his writings he returns again and again 
to this conception and to the evidences of intimate connection between 
nebulae and stars. 

Stimulating thoughts of a similar kind are at the root of his interest 
in the extra-galactic nebulae, among which he was always seeking out 
“Nebelhaufen” and “Nebelreichttimer.” “Man f6rmlich erschrickt” 
when he looks off at the closely packed nebulae near 31 Comae. The 
“Konigstuhl-Nebel-Liste” contain the carefully measured positions and 
studied descriptions of thousands of these faint objects. Defending the 
view that the spiral nebulae are distant galaxies, he suggests, in 1911. 
that their apparently systematic arrangement with respect to the Milky 
Way is due to absorption in our own galaxy, and makes an interesting 
attempt to find their distances by comparing the apparent dimensions of 
their dark markings with those in the Milky Way. 

The asteroid program was always the most exacting and time- 
consuming. The first plates were started at dark—in the winter at about 
five o'clock—and the last plates exposed until two or half-past. The 
plates were developed as early as possible in the morning so they would 
have time to dry. They were then examined under a magnifying glass, 
and the asteroids marked, and, if possible, identitied. Approximate posi- 
tions and motions were measured and sent off to the Rechen-Institut. 
and usually to Palisa in Vienna and to Millosevich in Rome, both of 
whom were usually ready to observe the asteroids visually. Berberich 
had perhaps sent in a hurry call for an asteroid position that was vital 
to orbit calculation, and a back plate had to be sought out and carefully 
measured. I well remember a spell of clear weather that hung on for 
two weeks when we averaged five and a half hours in bed. Even Wolf 
did not complain about “beispiellos schlechtes Wetter.” Wolf was a 
hard one to keep up with. One night I woke up about two o'clock and 
tound that it had cleared off. As usual I was trailing Wolf in the 
month’s total of plates and exposure times. Hoping to steal a march on 
him, I dressed and tiptoed out of the house. I loaded my plateholder, 
got my lantern and chronometer, and went to my dome. My exposure 
had been running for about ten minutes when I heard the dome of the 
Bruce telescope coming open! 

Wolf did his guiding standing on a stepladder. He said there was no 
danger of falling asleep. He favored the “Virginia” cigars which he 











242 Max Wolf 


bought in Switzerland. Tightly wound and about a foot long, and a 
minimum of draft effected by pulling out a long straw about which the 
cigar was built up, it was good for the whole night at the telescope. 
Wolf was passionately fond of smoking and it was a great cross to have 
to give it up in later vears when he suffered a great deal from heart 
trouble. 

Everyone knows the method of photographing asteroids which Wolf 
inaugurated in 1891, and by which so many new asteroids have been 
found. In 1891 there were 322 numbered asteroids. At the end of 193] 
there were 1183. Of the 861 discovered in this interval, 523 were found 
at Heidelberg: and there has been no lack of competition. More than 
twice as many more were discovered, but not sufficiently observed to 
make possible an orbital computation either on account of “geiziges 
Wetter” or sheer lack of time. The number of discoveries in the last 
few years has been rather surprisingly large and a record was appar- 
ently established on March 13, 1932, when 25 asteroids were found on 
one plate, 12 of them new. In his report for 1931 Wolf says he has rea- 
sons for believing that the number of asteroids in the solar system is 
slowly increasing. Probably no one but Wolf would venture to make 
such a statement. 

But perhaps not all realize that the main object of the asteroid pro- 
gram was the searching out and recovering of already known but more 
or less truant asteroids. At the very start, in 1891, Wolf wrote asking 
Berberich to keep him posted on asteroids that required observation. 
Very few plates were exposed in mere prospecting. There were too 
many other interesting things to be done, and there were always the long 
exposures to be made and remade for the Wolf-Palisa charts. 

Wolf was always interested in trying something new. (I profited 
personally by this quality when, stopping off in Heidelberg in 1902 to 
visit the Observatory for a day, I was offered a position as assistant.) 
Lenses were constantly coming, especially from Pauly, to be temporarily 
mounted and reported on. Platemakers wanted their new emulsions 
tried out. Pulfrich sent his stereocomparator, with which Wolf became 
at once enchanted. He himself had tried some years before to make 
one. As usual he tries to make an accurate statement of his impressions: 
when an object is on one plate and not on the other, one experiences 
“eine Art von Schmerz’—"‘es wird unaugenehm empfunden” when the 
object leaps out of the plane of the picture. He spent as much time as 
he could on his stool in front of the comparator and when his other 
duties called him away persuaded Frau Wolf to take his place. Between 
them they found many variable stars. Many of the “bewegte Sterne” 
which he discovered with the comparator have proved to be of especial 
interest on account of their low absolute magnitude. He found that the 
“Tiefenmessungen” gave very accurate values of the proper motion and 
advised the use of this instrument in the selection of comparison stars 
in parallax work. On a pair of plates taken at different altitudes he 
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found that one can distinguish between the red and the blue stars; by 
focussing the two microscopes differently he could compare plates taken 
with different instruments. The stereocomparator became and remained 
one of the regular measuring machines of the Observatory. Plates im- 
pressed with a réseau he found very annoying in the comparator. The 
réseau. is one of the few improvements (for lack of a better word) 
which he did not adopt and put to use. He referred to it as a “ver- 
hangnisvolle Erfindung.” 

A neglected instrument, but one fully appreciated by Wolf, is the 
Kapteyn parallactic measuring machine. built and improved by Wolf 
it has been in constant use in the measurement of plates for the nebulae 
catalogues. 

It would be pretty difficult to think of many fields of observation and 
careful discussion in which Wolf has not left his mark. A large amount 
of work has been done or inspired by him in photographic photometry. 
In his later years he spent a great deal of time taking monotonously long 
exposures of nebulae with the spectrograph on the reflector and fruit- 
fully studying the plates. One of these showed him the rotation of the 
spiral nebula M 81. 


His writing was much like his conversation—fresh, original, and 


fearless. He faithfully recorded his impressions in the hope that they 
might prove of value even if at first they looked absurd. Many of his 
phrases are so characteristic that it would be a pity to try to translate 
them. The only time I knew him to make a concession to conventional 
phraseology was when I was preparing an article for publication and 
transcribing the remarks about the sky at the times the plates were 
taken. Wolf's record against one plate was “blédsinnig klar 1... Asked 
whether he wanted it printed that way he said he thought we had bet- 
ter change it to “sehr klar 1.” With his fearlessness he was delight- 
fully modest and never worried about establishing priority. In one of 
his discouraged moments, a few years ago, he whimsically remarked 
that he should never have gone into astronomy but should have become 
a physician like his brother—because he could never hope to grasp all 
the intricacies of relativity ! 

Wolf kept a watchful eve on his assistants. He consulted with them 
nm their courses, usually insisting on Konigsberger and Quincke, under 
whom he himself had studied, and seeing to it that they went down the 
mountain to lectures regularly one or more mornings a week. He could 
detect the symptoms of a cold as soon as the victim himself could. Any- 
one guilty of having a “Schnupfen”™ was either isolated in his office or 
unceremoniously packed off to bed. It seemed like old times when, in 
1928, Wolf came to the hotel, where I was pretty miserable with a cold, 
and brought me his latest and most reliable cure for the “Schnupfen.” 

As a teacher, Wolf's methods were sometimes rather drastic. I shall 
not easily forget the morning, soon after my arrival, when he took me in 
and set me down before the “Repsoldscher Messapparat,” than which I 
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had never seen anything more formidable, and said he would come in 
again in the afternoon and have me tell him how to measure a_ plate 
with it. 

Wolf occupied a unique and enviable place in the hearts of astrono- 
mers, as was always evident whenever his name was mentioned. Per- 
sonally I shall miss his frequent cards with their short and always inter- 
esting notes and invariably signed “Ihr alter Wolf.” 


January 30, 1933. 





Occultations of Saturn and Venus by the 
Moon in 1933 


By HERBERT C. WILSON 


In the January, 1933, number of PopuLar Astronomy, pp. 33-34, I 
mentioned a number of occultations of the planets Saturn and Venus 
which might be observed during this vear. Since then I have calculated 
the times when these phenomena may be observed from locations where 
telescopes may be used. The occultations may be witnessed over large 
areas of ocean, but occur mostly in daylight so that telescopes or power- 
ful field glasses will be needed in order to see them. Fortunately the 
moon is visible in the brightest daylight, except when it is close to the 
sun, so that it will enable the observer to pick up the planet with a field 
glass just before the occultation is to occur. 

The results of the calculations are given in the accompanying Table 
and the writer hopes that the data given may be of service to travelers 
who may be in the regions where the occultations are visible, as well 
as to the astronomers at the observatories indicated. 

The times given in columns 3 and 6 are Greenwich Civil Time, in 
which the hours are reckoned from midnight (0® - 24"). The local times 
given in columns 4 and 7 are reckoned on the old plan (O"-11" 59" A.M. 
and 12"-11"59™ p.m.) ; these must be corrected by the “Reduction to 
Standard Time” for each locality. 

The times calculated are the times when the center of the planet will 
appear to be at the edge of the moon’s disk. The reductions to the 
times of limb contacts are about +0™.2 or +0™.3 for Saturn, except in 
the case of the occultation to be seen from Guam on December 20, when 
the reductions are +O™.8. For Venus on the same date the reductions 
to limb contact vary from +0™.4 to +0™.6. 

The occultation of Saturn on June 12 may be best seen with the naked 
eve on the south Atlantic Ocean. The only land area where it may be 
seen is the southern tip of Africa. 

The occultation on July 9 may be observed anywhere on the Islands 
of New Zealand and a large area of the south Pacific Ocean where there 
are few islands. This occurs in the night hours. 
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The occultation of August 5 can be seen only over the far southern 
part of the Indian Ocean. 

The occultation of September 2 may be seen in the far south Atlantic 
Ocean and the tip of South America, in the evening hours of Septem- 
ber 1. 

The occultation of October 26 may be seen in the evening in the 
southern part of Australia and later in the night over the south Indian 
Ocean. 

The occultation of November 22 may be seen over the larger part of 
South America, but only in daylight so that telescopes or powerful field 
glasses will be required. 

The occultations of Venus and Saturn on December 20 may be ob- 
served in India, Siam, China, Japan, and the Netherland East Indies, 
mostly in daylight. From Japan and the Island of Guam the occultation 
of Saturn may be seen in the early evening. 


On the Finding of Newly Fallen Meteorites 


By WILLARD J. FISHER 


Tables of the frequency of meteoric falls began to be made when the 
data became sufficiently numerous to permit it. Thus, L. F. Kaemtz, in 
his Lehrbuch der Meteorologie (Leipzig, 1836, vol. 3, p. 304), gives a 
table of the frequencies by months of meteorites and of fireballs, based 
on a preceding catalogue by Chladni and Hoff. Chladni, in his Feuer- 
meteore (Vienna, 1819, p. 65-67), had already investigated the question 
of an annual periodicity of meteorite falls. He concluded that “the 
summer months have no superiority over others. And if such events 
have been somewhat less frequently observed in certain winter months 
than in other months, the reason for that is to be sought herein: because 
in seasons when the daytime is longer and many men are out of doors, 
some working in the fields, some for other purposes, more events of this 
sort must naturally be observed, than during seasons when most people 
are generally indoors.” 

As the data accumulated, new tabulations were made, and expressed 
graphically. A series of such graphs is given in Figure 1, showing the 
number of recorded meteorite falls at various dates. To secure unity, 
the ancient lists have been ignored, and the Catalogue of all Recorded 
Meteorites, by O. W. Huntington (Proc. Am. Ac. Sct., vol. 23, 1887 
has been used for the dates 1850, 1870, 1887. For 1910 the list in O. C 
Karrington’s ./etcorites has been used: for 1920, the list of P. Chirvin- 
sky (Centralblatt fiir Mineralogie, u.s.w., 1926 A, p. 239-240): for 
1930, Miss Margaret Olmsted and the writer have prepared a curv 
from G. T. Prior’s Catalogue of Meteorites and his Appendix, with ad- 
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ditions (probably not complete) of falls which became known after the 
publication of the Appendiy. 

These curves show a decided minimum in March; most of them show 
a very marked maximum in June, which becomes increasingly striking 
as the lists grow larger. There are minima in October and December, 
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Above, frequency of meteorites by months, 1850 to 1930, Dash line, same, less 
meteorites in the Southern Hemisphere, 1930 
Below, number of hours per day, by months, during which both earth's ant- 


apex and sun are above the horizon. 


and a maximum in November, all less well marked, and again a decided 
maximum in January. Some of the peculiarities in the curves are due 
to inconsistencies in the lists, dropping of previously accepted falls, et 
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No attempt has been made to unify the data—indeed, it would be quite 
impossible. The dash line represents falls in the Northern Hemisphere 
solely. 

The great maximum of June, the decided maximum of January, the 
great minimum of March, and the general lowness of the curves in 
October, November, and December give an appearance decidedly differ- 
ent from that of the curve of monthly frequency of shooting stars, from 
which it has been deduced that meteorites must be objects in nature 
essentially different from shooting stars. 

To these curves of frequency by months the writer, following others, 
has added a plot of frequency by hours to 1930, shown in Figure 2. The 
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FREQUENCY OF METEORITES BY Howurs, To 1927, 


hours are numbered ordinally from midnight to midnight. The sources 
are again Prior’s two lists. There are remarkable preferences for certain 
hours. 

The purpose of the present paper is to examine the conditions for the 
finding of newly fallen meteorites, and to see to what extent Chladni’s 
early explanation may hold, as against cosmological hypotheses. 

One should ask first, why do people collect meteorites and_ preserve 
them? To which an obvious answer is, because meteorites are jterest- 
ig objects. The causes of the interest are various, and have varied. 
They lie first in the phenomena of a meteorite fall. 

These phenomena have a sequence about as follows, so consistent that 
deviations from this sequence are themselves to be explained: The at- 
tention of people over several counties is attracted, and alarm is roused, 
by thunderous detonations and noises often described as like volley 
fring. People stop work or play; if indoors, run to windows or out of 
doors, and look up in the direction of the sounds. They may (and they 
may not) also have seen a brilliant fireball shoot across the sky, casting 
shadows by night and leaving behind it a train of sparks and light; or 
bright even in bright sunlight, and with a train of smoke behind. Those 
near the fall-point hear a loud buzzing or drumming sound, and _fre- 
quently see the meteorite, a black dot coming nearer and_ tumbling 
through the air; then the thump on the ground is heard, and often the 
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mud or the dust is seen to fly. The collection of the meteorite is then a 
matter of digging; though fear of danger, superstitious fright, and 
mere phlegmatic temperament frequently delay action. 

In other words, the ear generally guides the eve to the point of fall. 
In some cases, as at night or in forests, the ear alone is the guide, and 
the fallen object is found by walking along a line of hearing instead of 
along a line of sight. Sometimes, the ear having warned of the event, 
but not definitely, the hearing of the noises is followed by a search, or 
occasionally by an accidental discovery. 

To unscientific peoples the terrifying phenomena of a meteorite fall 
were associated with supernatural intervention, and some stones have 
been preserved as sacred objects, worthy of veneration or worship : or 
as objects of magical power, or to be distributed as lucky stones or 
amulets. Some very practical peoples pound up meteorites for medicine, 
because, being of such wonderful origin, they must be strong remedies. 
Others have forged iron meteorites into weapons or tools. 

\t the present time the souvenir collector's desire for rarities and the 
scientist's desire to acquire samples of matter from without the earth’s 
atmosphere (samples of cosmic materials for study) struggle with each 
other and with the older motives to give meteorites a money value so 
great that the scientist has reason to lament his poverty. But, for rea- 
sons which are not obvious to all collectors of meteorites, it is good that 
the market value of the objects should be made widely known. Many 
more of them fall, or exist unfound, than are found; and a more thor- 
ough search, for mercenary motives or otherwise, would increase the 
supply and lower the price—to the scientist's advantage. 

In Prior’s Catalogue of Meteorites and in his Appendix are listed all 
meteorites known to the end of July, 1927. The total is 980, of both 
finds and falls (which is undoubtedly too large for the date, as some 
cases are included, like Bezerros, Chinguetti, and others, for which evi- 
dence is needed). Of these 980, 505 are falls, either directly observed 
or reasonably well connected with fireballs. To these may be added 
falls which were not in the Catalogue and Appendix for reason of later 
date or otherwise, c.g. Calivo, 1916, to the number of at least twenty- 
three ; so that the total of falls known to the writer, 1933 January 1, is 
528 (some of which are doubtful till better established). A good many 
are multiple falls. 

Among these falls are certain curious categories (no doubt incom- 
plete ) : 

Falls in roads or streets (Table I) ; 12 or 


d more 
Falls on buildings (Table II) 


18 or more 


lotal.. .30 or more 
Falls in rain or under overcast skies ( Table II1) wh ....17 or more, 19% 
Falls under clear skies (Table II1) . ; ....42 or more, 81% 
Weather described or deducible . 89 or more 
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Of course there are areas, like Manhattan Island, where the ground is 
practically covered with pavements and roofs. However, any topograph- 
ical map shows that the area of roads and roofs is a mere fraction of 
the land surface, even in Belgium or Rhode Island. But the ratio of 
meteorite falls on roads and roofs to total falls is 30/528 = 0.6 per cent, 
which is not a very small fraction, and is enormously greater than the 
ratio of areas of roads and roofs to land as a whole. This ratio is of 
course increased by the fact that several cases of the total are multiple 
falls. It is quite impossible to allow for this properly. The discrepancy 
indicates that vast numbers of meteorites fall unobserved. 

Following the lead of Prof. C. C. Wylie, of Iowa State University 
(Por. Astr., 39, p. 105-106, 1931), the records of observed meteorite 
falls in North America up to 1909 have been examined, as published by 
O. C. Farrington ( Meteorites of North America, Wem. Nat. Ac. Sci., 
vol. 13). In twenty-seven cases the distance of observer from fall point 
varied from 5 to 550 vards, roughly, and the masses of the objects var- 
ied from 0.7 to 197 pounds. There were also thirteen cases in which the 
distance was described as “near,” “few yards,” etc. The mean of the 
numerical estimates is 140 yards, the median, 75 yards. (If the qualita- 
tive statements could be allowed for, they would diminish these aver- 
ages, as they were all evidently less than 140 yards, and probably all less 
than 75 yards.) The mean weight at less than median distance is 25.0 
pounds, at more than median distance 41.7 pounds; showing that a 
louder noise and a greater dust splash are needed to attract attention at 
greater distances—which is to be expected. 

Now if to every person living, from puling infancy to laggard age, a 
circle of 140 vards radius were assigned, no circles overlapping, 60.7 per 
cent of the land surface of the globe would be covered and under ob- 
servation (data of the Il’orld Almanac, 1927). Actually, of course, 
only a minute fraction is under observation, with vast overlapping in 
urban areas, and with enormous forests, deserts, and winter solitudes, 
and most of the world at night, entirely unwatched. Again the conclu- 
sion is, that, no matter how many meteorites fall, only a small portion 
of them ever become known. This being the case, the observation of 
meteorite falls is subject to narrow limitations. Conditions must be fav- 
orable ; and what constitutes favorable conditions becomes of interest. 

First, wide and uniform scattering of possible observers, during 
periods of time as long as possible, is advantageous, as Chladni suggest- 
ed. This means fine weather, long days, and small scale agriculture. 
Small scale agriculture rules in France and northern India, which are 
notable for their large number of meteorite falls. The term “long days” 
implies that the sun must be above the horizon, to give, with fine wea- 
ther, good visibility, so that the eye may follow the warnings of the ear. 

Second, level land free of forests aids in extending the visibility of 
meteorite falls, and should tend to produce more records where it exists. 

Third, on account of the filtering action of the earth’s atmosphere, the 
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antapex of the earth’s motion should be above the horizon. This is a 
primary condition. The first two having to do with the conditions of 
observation, this determines the occurrence of falls to be observed. 

In 1888, Prof. H. A. Newton, of Yale University, published a paper 
(dm. Jour. Sci., (3) 36, p. 1-14, 1888) on the relation between the 
orbits of meteorites which had been observed to fall, and the orbit of 
the earth. This was a summary of a very extensive piece of work, never 
published in full, owing, no doubt, to Professor Newton's death. The 
most striking result in the paper was, that when the true radiants of 
such meteorites can be identified, they crowd about the antapex of the 
earth’s way: Lec. these objects in general come to the earth from the 
rear. Professor Newton suggests that this crowding about the ant- 
apex may be due to a difficulty of cosmic objects penetrating the earth’s 
atmosphere, but he does not elaborate this. He prefers the hypothesis 
that meteorites have predominantly direct orbital motion. 

It has been suggested by others that the effect of atmospheric ablation 
should be more thoroughly considered. One may make the universally 
admitted assumption that the loss of the solid mass of a meteorite by 
melting in the atmosphere is due to its loss of kinetic energy, and, most 
simply, that the rate of loss of solid mass is proportional to the rate of 
loss of kinetic energy; then, the mass m at any instant is related to the 
initial mass m,, the initial velocity v,, and the current velocity v, by the 
relation 


m a e (k/H) (v" Vo ) 


in which H is a thermal constant and k is a proportionality constant. 
The limitations of this formula will not be discussed here ; but v, may be 
anything from 6.93 mi/sec 11.15km see (least possible collision 
velocity*) to over 71 km/sec (head-on parabolic collision velocity) ; 
while the ultimate value of v for the fireball stage of meteorites is that 
speed for which the temperature falls to the freezing point of the mater- 
ials. If the freezing point is about 1500° C, then the ultimate speed is 

re from 1° —11* = —120 
to 1*— 71* = —5040 or even more, numerically ; i.c. it may be multi- 
plied by 42, or by more in the case of hyperbolic meteors. Now multi- 
plying the exponent by 42 diminishes m as compared with m, in an 
enormous proportion. Smaller intermediate multipliers have a similar 
though less effect. Hence penetration of the atmosphere to the ground 


Oo 
s 


less than 1 km/sec. (v* — v,”) may then ran 


is excessively difficult for meteorites arriving in front of the earth, and 
is relatively easy for meteorites arriving from the rear. We may feel 
sure, then, that a very favorable condition for the fall of meteorites at 
any place is that the antapex shall be above the horizon. 
Given the two conditions, that the sun shall be above the horizon 
(helping visibility) and that the earth’s antapex shall be above the 
*F, R. Moulton, MS. on Meteor Crater, reading of which is due to the cour- 
tesy of Mr. Quincy Adams Shaw. 
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horizon (helping to increase the supply of meteorites), the most favor- m 
able condition for the discovery of newly fallen meteorites is that both bi 
the sun and the earth’s antapex shall be above the horizon. With a 5 
celestial globe Miss Margaret Olmsted has computed tables showing the 8 
number of hours per day when this condition holds for the middle of th 
each month, for latitudes +20°, +40°, and +50°. These tables are at 
represented by curves in the lower part of Figure 1. Cross hatchings al 
also indicate winter in the Northern Hemisphere, and the rainy season pe 
in India. 

The march of the 1930 frequency graph is very similar to the march fa 
of these curves, with cuts in the ordinates imagined as made in the fa 
Winter months and the rainy months. From which we may conclude, that pl 
the course of the 1930 monthly frequency graph is quite well explain- tr 
able as the course of good conditions for observing the fall of meteor- 
ites, and without any supposition about the nature of their orbits, direct fe 


or retrograde, elliptic or hyperbolic. 
Figure 2, the frequency graph by hours, supplements Figure 1. It 
| Ys : : 
shows marked pinnacles at 7-8", at 12, at 15-17, and at 20", and a very 


small minimum in the “small hours” of the morning, which may be ex- \ 
plainable partly by the habits of agriculturists. The early morning Ba 
Be 
TABLE. I. M 
METEORITES FALLEN IN ROAps. r 
Metcorite Date No. fallen Data Ret, M 
Allegan 1899 1 7 on the Saugatuck Road .. .” (F) Br 
Aubres 1836 1 onahardand pebbly road . . .” (G) 
Aumale 1865 2+ one found on path...” (D,) \t 
sath Furnace 1902 3 One“. . . struck in the middle of the road” (F) Be 
300galdi 1900 1 [Not seen to fall; the scar was fresh] (B) 
Castine 1848 1 “seen & heard to strike the ground in the road” (TF) Ne 
Cross Roads 1892 1 “in compact sodded earth, close by a road bed” (F Pu 
De Cewsville 1887 1 “in the ditch, south side of Talbot Road” (HI) Pi 
Harrison Co. 1859 many (4 only found). One“. . . dug up beside a M 
horse track on the streets of Buena Vista” (F Za 
Tredell 1898 1 [Iron, not seen to fall] “. . . ina rut Ce 
7 inches deepinanoldroad.. .” (F Ki 
Jamestown 1885 1 7 . taken out of a slanting hole within 5 
feet of the track . . .” [railway track St 
under construction]. (F) Be 
Kaba 1857 1 found penetrated into hard road . .” (Hs 
Miller 1930 1 in a dry dirt roadbed . . .” (R 
Novy-Projekt 1908 1 . fell in the roadway. . . ” (P: | 
St. Mesmin 1866 a [one found in a road] (D: (F 
REFERENCES, “ 
(H1) E. E. Howell, Proc. Rochester Ac. Sci., 1, p. 91, 1890. (F 
(P.) G. T. Prior, Appendix to Catalogue of Meteorites, 1927. (E 
(R) C. S. Reeds, personal letter, 1932. (\ 
(Hs) M. Hornes, Stzbr. Wien. Ak., 31, p. 347, 1858. 
(F) O. C. Farrington, Meteorites of North America, Mem. Nat. Ac. Sci., 13, 1915. I 
(B) R. T. Baker, Jour. and Proc. Roy. Soc. N.S.W., 34, p. 81, 1900. ( 
(G) J. R. Gregory, Geol. Mag.. (3) 4, p. 1, 1887. (I 
(D,) Daubrée, C. R. 62, p. 72, 1866: (D:) Daubrée, C. R. 62, p. 1305, 18¢ . 
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minimum may be due to the fact that then the sun and the antapex are 
both below the horizon, and most of the people in bed; the pinnacle at 
5:00 \.M., to the rising for morning chores; the pinnacle about 7 :00 t 
8:00. to activities about breakfast time: that about noon. to dinner time: 
that at 3:00 to 5:00 p.M., to field labor being at its height, and the sun 
and the antapex both being up. even at the most unfavorable seasons 
and at a latitude even as high as N 60°; that at 8:00 p.M., to after sup- 
per activities, chores, ete. 

The forms, then, of the annual and diurnal frequency graphs agree 
fairly well with the hypothesis that the frequency of observed meteorite 
falls is determined by the conditions of easy penetration of the atmos- 
phere, easy visibility of the phenomena, and the wide and uniform dis- 
tribution of observers. 


Reported meteorite falls in the Southern Hemisphere have | 


peen to 


few to affect these conclusions to any serious extent. 


TABLE II 
METEORITES WHICH HAVE STRUCK BUILDINGs. 


Meteorite Date No. fallen Dat Ref 








Barbotat 1790 many One of these stones broke through the roof 

facott (EB 
Benares 1798 = many One of 1 kg penetrated the roof of a hut (B 
Massing 1803 1 Penetrated the roof of a shed (B 
Apt 1803 l (Gand s 
Agen 1814. many “* those which fell on the houses. . .” (EB 
Macao 1836 = many (Gand S 
Braunau 1847 2 One of 17 kg penetrated a roof and smashed 

a partition (B 
\usson 1858 2 or more One of 8-10 kg penetrated a thatched hut roof (B 
Bethlehen 1859 1 Size of a dove’s egg: struck a wagon house 

ind bounds ff (| 
New Concord 1860 30 One of the most southerly ones struck a barn (F, 
Pulsora 1863 3 The largest struck the roof of a house (FI 
Pillistfer 1863 4 6.9 kg penetrated tiles and a floor of a shed (G&S) 
Mocs 1882. 3000+ =Rather large piece fell on house of a widow (K 
Zabrodj« 1893 | 3 kg fell through the roof of a house (P 
Constanti 1906 1 2 lb. penetrated iron roof (P 
Kilbourn 1911 | 0.772 kg went ugh barn roof, and hem- 

lock board, and into ground (F: 
Strathmore 1917 4 2: lb. penetrated slates and lining of a roof (S) 
Beyrouth 1921 1 1.1 kg broke tiles on a building, anda board (L 


REFERENCES, Et 


Only those cases are listed of which the meteorites were collected and preserve 
B) O. Buchner, Die Meteoriten, Leipzig, 1863 

(EB) Encyclopedia Britannica, 4th ed., Art. Meteorolites 
(F,) O. C. Farrington, Meteorites of N. America, 1909: Mem. Nat. A. S 1, vol.13 
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P) G. T. Prior, Catalogue of Meteorites, 1923 


(S) R. A. Sampson, Proc. Roy. Soc. Edinb., 38 7 
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TABLE III. 
METEORITE FALLS AND WEATHER. 
Cases mostly from Clear Cloudy 
Chladni, 1668-1818 | 17 2 
Buchner, 1819-1862 f Not North American 18 5 
Flight, 1861-1882 14 4 
Farrington, North America to 1909 23 3 
Totals 89 72 17 
81% 19% 
No overlapping. Buchner probably deficient; Chladni and Flight fuller; Far- 
rington complete, in descriptions and details. 
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The Angstrom Pyrheliometer 
in the Laboratory 


By G. A. SHOOK 


While the determination of the solar constant is usually regarded as 
a research problem, because of the complicated corrections that must 
be applied to eliminate atmospheric absorption, it should nevertheless 
take its place with other fundamental experiments that are performed in 
astronomical and physical laboratories. 

A simple form of pyrheliometer like the Pouillet instrument, which 
might be constructed by any one with limited mechanical ability, re- 
quires a correction for radiation losses that makes the computations 
somewhat involved and consequently the student may lose the main 
point of the problem before completing it. 

The Angstrom pyrheliometer, while slightly more complicated mech- 
anically, requires no radiation correction at least for approximate re- 
sults, and it is therefore more applicable to student use. It involves, to 
be sure, electrical apparatus of moderate accuracy but such as would be 
found in any physics laboratory. The astronomical laboratory may not 
be so well equipped but the student of modern astronomy cannot very 
well escape fundamental electrical measurement either in theory or 
practice. 

The theory of this pyrheliometer is briefly as follows: Two identical 
strips of platinum are so mounted (in a metal tube) that either may 
receive solar radiation. They, as well as the inside of the tube, are 
blackened to prevent reflection. Moreover, either of the strips may be 
heated electrically. The absorption of the electrical energy in each 
strip may be measured by the current through the strip together with 
its resistance. The rate of absorption in calories per second is given 


by the well-known formula 
H = I’R X 0.24 


A differential thermoelectric couple is used to measure the difference 





rr 


ice 


amount furnished by the current. In order to el 
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in temperature between the two strips or rather to determine when they 
have arrived at the same temperature. ne strip is exposed to the sun 
and the other is heated electrically until the temperature of the two is 
the same, i.c. until the galvanometer associated with the thermocouple 
shows no deflection. 

The amount of heat received from the sun is assumed equal to the 
iminate errors which 
might arise from a difference in the two strips, th 


ev are interchanged. 
} 
1 


the current is heated 


That is, the one which was previously heated by 
by the sun and vice versa. 
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Figure 1, 
FroNT AND REAR DetTAILS OF THE PYRHELIOMETER. 

When the area of each strip is known, the calories per minute per 
square centimeter may be computed. This, of course, gives merely the 
rate of energy received at the earth’s surface and does not take into 
account the atmospheric absorption. 

The difficulty in the construction of an Angstrom pyrheliometer lies 
in the short thin platinum strips and the delicate differential thermo- 
couple. If the strips are thick, the resistance will be too small to be 
measured accurately and if they are very thin, the thermocouple junction 
on the reverse side will conduct too much heat away at the point of con- 
tact unless the thermocouple wires are extremely small. 

In the design described below, these difficulties are surmounted by 


utilizing a comparatively long Nichrome or Chromel ribbon for the 


ips. As the resistivity of this material is high, it is not necessary to 


use a thin strip so that the thermocouple wires can be made of a size that 
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can be readily handled by anyone with some skill in soldering. 

The strips are 15 cm long, 0.160 cm wide, and 0.05 em thick. This 
relatively large thickness will introduce a temperature gradient from the 
front to the rear of the strip, in the case of the strip heated by the sun, 
but that can certainly be neglected in student work. If the instrument 
is used merely to determine the difference in solar radiation, this error 
would not affect the results. 

The front and the rear of the instrument, as constructed by the 
writer, were made of wood while the sides were made of wall board. 
The interior was painted flat black and the exterior with aluminum 
paint. The rear frame, A, Fig. 1, which carries the strips is placed 
about 2 inches from the rear of the case as shown. The end is closed 
by a cover also made of wood. This frame, A, is 7 inches wide and 9 
inches high and it is provided with two openings 6x3¢ inches. The front 
frame, C, is identical with A but it is provided with a black metal shut- 
ter, S, which may cover either opening. Each Nichrome strip is mounted 
between two brass blocks 1x3gx3g inches as indicated. They are re- 
cessed into a saw cut and soldered with a small amount of solder. Care 
should be taken that no solder adheres to the Nichrome strips as it would 
change the resistance at this point. These strips are mounted on the 
rear frame as shown in B. The length of the exposed strip is the same 
as that of the opening but the width is much less, so it is easy to adjust 
the strips and also the beam from the front opening onto the strips 
The strips are blackened on the front side with camphor soot after they 
are mounted on the frame. The length of the case is 15 inches. The 
instrument as a whole is perhaps larger than necessary but the dimen- 
sions may be reduced. A 19mm rod, R, is attached to one side of the 
case so that the instrument may be supported by a large (19mm) rod 
and stand. Sights are provided so that the instrument may be directed 
to the sun. They may be adjusted while the sun is falling upon the 
strips and this condition is determined by looking through one of the 
openings. 

The electrical connections and the arrangemnt of the differential 
thermocouple are shown in lig. 2.. The ends of the strips are connected 
to the two sides of a double pole double throw switch so that the bat- 
tery, ammeter, and rheostat may be connected to either strip. The 
thermocouple is made of a No. 28 “‘constantan” wire, M, and two cop- 
per wires, N and N, of smaller gauge. In the author’s apparatus, these 
wires are supported by means of a heavy wire bridge, not shown. The 
fine copper wire was wound around the end of the “constantan” wire 
and this junction was soldered to the Nichrome strip with as small an 
amount of solder as possible. If much solder adheres to the junction. 
it will conduct heat from the strip and moreover a large temperature 
gradient will obtain. Therefore, the point at which the two wires sep- 
arate should be as near the strip as possible. It simplifies matters if the 
Wires are secured to the bridge before any soldering is begun. With 
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strips of this length a current of about 1 ampere is required and this can 
be measured with sufficient accuracy by means of a Model 280 Weston 
ammeter (0.25, 2.50amp). The resistance of the strips can be meas- 
ured with a voltmeter and an ammeter or a wheatstone bridge. 
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Ficure 2. 
DIFFERENTIAL THERMOCOUPLE AND ELECTRICAL 
FOR THE STRIPS. 


CONNECTIONS 


In making a measurement of the solar constant, the pyrheliometer is 


directed toward the sun, as determined by the sights and the current 


through one strip is adjusted until the galvanometer shows no deflec- 
tion; while the other strip is exposed to the sun. As there is a tempera- 
ture lag in the strip, it is necessary to hold the current constant for some 
time, when near the balance point to make sure that the strip has at- 
tained a steady temperature. 

A number of important astrophysical problems depend upon the 
solar constant." Without any knowledge of the order of magnitude of 
the energy radiated from the sun in a given time, one might be led to 
erroneous theories of the origin of the sun’s energy. If for example 
We assume that the sun is merely a hot body cooling down we can esti- 
mate how long it would take to cool a given amount, say 100° C, if we 
know the rate of outpour of energy. The time thus computed, assum- 
ing the most favorable conditions, turns out to be only a few thousand 
years, but from other considerations we know 
order of a few hundred million. 


all 


| the older theories. 


that it must be of the 
In this manner, we have disposed of 


rhe total amount of energy in calories or ergs radiated from the sun 
In one second is easily computed when we know the solar constant, 
which according to Abbot is equal to 1.938 calories per minute per 
square centimeter or 1.35 10" ergs per second per square centimeter. 
*Russell-lDugan-Stewart, str 


y, Chap. XVI 
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This is the amount of energy that falls upon one square centimeter nor- 
mal to the sun’s rays just outside the earth's atmosphere and not the 
amount that reaches the earth’s surface, A, Fig. 3. The total energy 
that is radiated by the sun is the amount that passes through a sphere 
with a radius equal to the distance from the earth to the sun, B, Fig. 3. 
Che surface of this sphere is 2.81 < 10°* square centimeters and as we 
know the rate at which the energy passes through each square centi- 
meter of this surface, namely 1.35 « 10° ergs, we can readily compute 
the total amount, which turns out to be 3.79 & 10** ergs. 








4 
og. Cm 5 E 
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FIGURE 3. 


Now the surface of the sun is 6.07 & 10° square centimeters and 
since all this energy must pass through this surface the energy per sec- 
ond per square centimeter of the sun’s surface may be determined. This 
amounts to 6.25 & 10" ergs. We are now in a position to estimate 
another important constant, namely the stin’s surface temperature, from 
Stefan’s total radiation law 

E =oT* 

IE is the energy radiated from one square centimeter (of a hot body) 
in one second, « is a constant that may be determined in the laboratory, 
and T is the absolute temperature. The value of E for the sun’s sur- 
face is, of course, 6.25 & 10'°, and the constant is 5.72 « 10°. Sub- 
stituting in the above equation, we obtain, for the absolute temperature, 
5750° absolute. There are other methods for determining the surface 
temperature and they all give about the same value.” 

It is interesting to compute the mean temperature of a planet, say 
the earth, by means of this same law. If the earth is neither heating up 
nor cooling down, to any perceptible degree, the amount of energy re- 
ceived from the sun must equal the amount radiated into space, in a 
given time, say one second. The total energy received per second on 
the earth is the amount that falls upon the cross sectional area of the 
solar beam, C, Fig. 3. In other words the amount that falls upon the 
area 7R°, where R is the radius of the earth. 

On the other hand, the earth is rapidly rotating so that this energy 
(the energy received on the surface 7R*) must be distributed over the 
entire surface of the earth, 7.c. over an area of 47R?, and we may assume 
that this same area radiates energy into space. That is, the radiating 


* Shook, Astrophysical Journal, 1914, Vol, 39, p. 277. 
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surface of the earth is four times the cross sectional area of the solar 
beam, which is, of course, normal to the sun's rays. Owing to clouds 
on the surface of the earth about 37% of the incident energy is reflected 
back into space, hence of the 1.35 < 10° ergs the earth’s surface re- 
ceives only 8.5 < 10° per square centimeter of its cross sectional area 
each second. As this energy is distributed over the entire surface of 
the earth, the amount received per square centimeter is evidently only 


one-fourth of this amount, namely 2.1 * 10°. When we apply Stefan’s 
law, substituting for E, 2.1 « 10° we obtain a temperature of 247° ab- 


solute or —26° C. The actual mean temperature, however, is estimated 
at +14° C which is considerably higher. 

This is not surprising as Stefan’s law holds only for a perfect radia- 
tor and a perfect radiator is a perfect absorber, but the earth is certainl\ 
not a perfect absorber. If the earth were devoid of any atmosphere and 
moreover if it were covered with lamp black, we would undoubtedly 
get better agreement. The clouds that surround 50% of the earth's 
surface give it a relatively high reflectance and the remainder of the sur- 
face is far from black. Temperatures computed from radiation laws 
will agree with actual or true temperatures only in the case of perfect 
radiators. For all other bodies the computed temperatures will be less : 
the amount depending on the reflectance of the surface of the body. 
The higher the reflectance the greater discrepancy. While the earth 
receives less heat than a perfect absorber the atmosphere also produces 
what is known as the greenhouse effect which tends to raise the surface 
temperature. Now, in the case of a very hot body like the sun, most of 
the energy is radiated by the short waves but for a body of low temper- 
ature like the earth, practically all of the energy is radiated by the long 
waves or infra-red part of the spectrum. According to Wien’s law, the 
higher the temperature the shorter the wave-length corresponding to 
maximum intensity. The earth’s atmosphere, while transparent to the 
visible rays is rather opaque to infra-red rays, so that in general it is 
only short waves that are transmitted to the surface of the earth. The 
temperature of the earth is thus raised but as this temperature is rela- 
tively low most of the energy lies in the infra-red and consequently 
some of it is prevented from escaping. Part of the heat is thus trapped 
by the atmosphere with the result that the radiation into space is con- 
siderably diminished. 

Problems of this nature are both interesting and practical but they 
will probably mean more to the student when used in connection with 
the actual determination of the solar constant 
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Life on Other Worlds 


By FREDERICK C. LEONARD* 


The question most frequently put to the astronomer by the person 
who knows little or nothing about astronomy is that concerning the 
habitability of the planets—in particular, Mars. It must be confessed 
at the outset that the only answer possible to this query in the present 
state of our knowledge—or rather, ignorance—is that no one really 
knows whether any body in the universe, other than our earth itself, is 
the abode of life. However, astronomers entertain certain ideas on the 
subject which are at least worthy of consideration and which point the 
only promising way now open to science of attacking the problem. 

In discussing the matter of life on other worlds, the first thing to 
settle is: What is meant by “life”? It should be understood that by life 
will be meant henceforth only that which would be recognized as such 
by a biologist. We are not concerned here with any fantastic notions 
such as might find place in a work of fiction but which would never be 
seriously countenanced by a life-scientist. Life, as the biologist knows 
it, Can exist amidst surroundings favorable to its support in respect to 
three of the erroneously so-called “elements” of the ancients, namely, 
air, fire (that is, sufficient but not too much heat), and water. In other 
words, life is possible inside the right limits of temperature, in an envi- 
ronment containing an atmosphere, two of whose principal constituents 
are oxygen and water vapor. We know that these three requisites are 
present on our planet and that myriad forms of life abound here. 

We should not, then, expect to find life on a body like the moon, 
which seems to be totally devoid of air and water, and whose surface 
temperature in the course of a month ranges from about 120 degrees 
above to nearly 100 degrees below zero on the Centigrade scale. Nor 
should we hope to discover life on Mercury, which, like the moon, is 
almost certainly airless, and whose superficial temperature, on the sunlit 
side, is some 350 degrees Centigrade (higher than the temperature of 
melting lead!) and on the unilluminated side probably only slightly 
above “absolute zero” (273 degrees Centigrade below the temperature 
corresponding to the freezing point of water.) 

As for the giant planets—Jupiter, Saturn, Uranus, and Neptune—tt 
is possible that they do not as yet possess solid surfaces; these colossal 
worlds may still be partly in a fluid or a semi-fluid state, and unless they 
contain vast stores of internal heat, which serve to keep their surfaces 
at moderate temperatures, their surfaces must be extremely frigid (at 
temperatures of the order of 150 or 200 degrees below zero Centi- 
grade), and altogether unfit to support life. And, finally, as concerns 


*Chairman of the Department of Astronomy of the University of California 
it Los Angeles. 
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recently discovered Pluto—at a mean distance from the sun 40 times as 
great as that separating us from the central luminary of the solar sys- 
tem—it can confidently be computed that the surface temperature of 


the sunward hemisphere is probably only 44 degrees Centi 


t 


grade above 
absolute zero—so low that the substances of the very air that we 
breathe, if they exist at all on Pluto, must there be frozen solid! 

Of all the major planets of the solar retinue, then (the minor planets 
and the satellites, on account of their diminutive sizes and masses, obvi- 
ously need not be considered), the only ones that remain as conceivable 
habitations, other than the earth itself. are Venus and Mars. It is both 
a singular and an interesting fact that of all the countless orbs of heav- 
en, these two, Venus and Mars, are the only ones actually thought by 
the astronomer to be even possible abodes of life. This does not mean 
that there are not innumerable habitable worlds scattered throughout 
the universe, but simply that of those ‘personally known” to the astron- 
omer, Venus and Mars are the only extramundane bodies which appear 
to be capable of maintaining anything even remotely analogous to what 
a biologist would call life. 

In seeking a possible abiding place for life other than the earth, 
among the worlds familiar to the astronomer, we may accordingly limit 
our discussion to our neighboring planets, Venus and Mars. If these 
planets support life, as they both may well do, the reason is that they, 
of the whole planetary family, most closely resemble the earth and are 
therefore presumably in the most favorable condition to serve as habita- 
tions. Yet there are some astronomers of high repute who question 
whether of these two worlds Venus is inhabited, and this because of 
the apparent absence of oxygen from its atmosphere. Concerning the 
mooted point, we may quote the following passage from Russell, Dugan, 
and Stewart's “Astronomy”: “The absence of oxygen is at first very 
surprising, but on second thought, we realize that free oxygen is a very 
active chemical substance to be present in great quantity in a planet’s 


atmosphere. We know that the store of oxygen in the earth’s atmos- 
phere is continually being replenished by the activity of vegetation, and 
it has often been suggested that all the oxygen in the earth's atmosphere 
is of vegetable origin, . . . This would suggest that although Venus 
appears to be better suited than any other planet to be the abode of life 
such as exists on the earth, yet for some reason life has never developed 
there. Further investigation, however, may develop new evidence, and 
may change our estimate of the probabilities—possibly even within a 
few years.” However, oxygen may exist in the ower levels of the Ven- 
usian atmosphere—into which our vision apparently does not penetrate 


—in sufficient amount to support life; so that the foregoing argument 


s 


against the probability of there being life on Venus is perhaps not so 





that Drs. Adams and Dunh 


t 





i py desis ‘ = 

It should be added, however, the Mt. Wil- 
son Observatory have lately detected the presence of carbon dioxide in the atmos- 
phere of Ven 
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serious as it sounds. 

()f all the extra-terrestrial bodies that have come within the ken 
of the astronomer, it is the general (though not the unanimous) con- 
sensus Of scientific opinion, that Mars is the one most likely to be in- 
habited. Mars rotates on its axis once in a little over twenty-four and 
a half hours; it has an atmosphere, albeit a sparse one in comparison 
with ours—doubtless far more nearly comparable in its density at the 
surface of the planet to that of our air at the tops of the loftiest moun- 
tains’; some oxygen and some water vapor have unquestionably been 
proved to exist in the Martian atmosphere ; and, finally, the temperature 
of the planet is such that, as far as this factor alone is concerned, life 
of some sort could flourish on its surface. 

The most enthusiastic proponent, among recent astronomers, of the 
theory that Mars is inhabited, was the late Percival Lowell. He went 
so far as to suppose that the planet is peopled by a race of beings of the 
highest order of intelligence and of the most advanced degree of civili- 
zation, whose engineering skill is reflected in the numerous so-called 
“canals” occasionally visible to some observers of the planet's surface. 
These “canals,” Lowell contended, had been constructed by the inhabi- 
tants of the planet, on which the water supply is evidently very limited, 
for world-wide irrigation purposes. Concerning the suggested Martian 
inhabitants, even Lowell, however, warned us, in his book on “Mars,” 
that “We must... not . . . draw deductions of purely local out- 
growth. To talk of Martian beings is not to mean Martian men. Just 
as the probabilities point to the one, so do they point away from the 
other. Even on this earth man is of the nature of an accident. Ile is 
the survival of by no means the highest physical organism. He is not 
even a high form of mammal. Mind has been his making. For aught 
we can see, some lizard or batrachian might just as well have popped 
into his place early in the race, and been now the dominant creature of 
this earth. Under different physical conditions, he would have been 
certain to do so. Amid the surroundings that exist on Mars, surround- 
ings so different from our own, we may be practically sure other or- 
ganisms have been evolved of which we have no cognizance. What 
manner of beings they may be we lack the data even to conceive. 

“If astronomy teaches anything, it teaches that man is but a detail in 
the evolution of the universe, and that resemblant, though diverse, de- 
tails are inevitably to be expected in the host of orbs around him. He 
learns that, though he will probably never find his double anywhere, he 
is destined to discover any number of cousins scattered through space.” 

The preceding quotation is interesting because it shows that even the 
champion of the theory that Mars has irrigational canals constructed by 

\ccording to the investigations of Dr. Campbell of the Lick Observatory, the 
density of the Martian atmosphere at the surface of the planet is equal to only 
one-twenty-first of the density of the earth’s atmosphere at sea-level—i.c. to one- 
sixth of the density of the air at the summit of Mt. Everest. 
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its highly developed denizens—a view by no means widely embraced 
by contemporary astronomers—realized that all the details concerning 


oO! 


the species of the alleged inhabitants lie entirely within the realm 
conjecture. 


Sunspots Observed at Alta, Iowa, during 
the Years 1929 to 1931 


By DAVID E. HADDEN 


The following summary of sunspot groups is contributed for the 
years 1929 to 1931 as a continuation of those published for a long series 
of years, in the June-July issue of PopULAR AstRoNoMy, Vol. 38, 1930. 
As stated in that paper the detailed daily counts of spots and faculae 
were discontinued and only the daily record of groups was noted, with 
notes on their size and appearance. 

1929 

The activity seemed to be well maintained during most of this year, but 
the size and number of the groups were distinctly less in the first half: 
however, some fine groups were noted in March, April, July, August, 
October, November, and December. Some fine displays of the aurora 
were widespread on March 11, November 3, and December 3 and 4, 
coincident with increased activity manifested with the spectroscope, of 
increase in size and number of spots. _ 

Brief periods of sunspot activity were in evidence in mid-August: 
middle and late November, and all of December when 
groups visible with the naked eye were on the disc. 

1930 

The activity noted in December, 1929, continued during the first five 
r six weeks of this year, but gradually subsided after mid-February, 
and, with the exception of some trains of numerous small spots in 
March and April, the number and size of the spots slowly approached a 


some giant 


quiescent state, and a few days in October and one in December were 
spotless. 

The train, or stream, formation of the spot groups was quite pro- 
nounced in late October and early November ; this feature is frequently 
bserved one to two years after the maximum cycle has passed. 

1931 

More spotless days were in evidence during the first month of this 
year, five being noted out of the 12 days of observations. February 
Witnessed a notable revival of activity and, during the latter half of the 
month, some large groups made the transit of the disc. Activity was 
also noted during March and April but May was quieter with smaller 
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spots. June was very quiet with five out of 12 observing days spotless, 
July also was quiescent, but August was more so and at least nine days 
were without spots. September had all small spots, while October was 
the quietest of the vear, the disc being free of spots in the period 7th 
to 18th. 

A slight increase in activity occurred in November and December but 
the general quiescent condition of the solar surface was indicative of 
the next minimum period which may still be two or more vears distant. 


Sunspots, 1930 to 1931. 


No, of \verage No. No. of Average No, 

Observing Number Spotless Observing Number — Spotless 

1930 Days of Groups Days 1931 Days of Groups Days 
January 7 4.8 0 January 12 1.1 5 
February 13 a0 0 February 13 Ae J 1 
March ) 2.0 Q March 13 Za 0 
\pril 8 3.4 Q April 12 2.8 0 
May 10 ake 0 May iZ LJ ] 
Jun 9 Oe J 0 June 12 0.8 5 
July 8 20 0 July 11 1.4 a 
Augus 9 2.2 0 August 13 L.23 5 
September 10 ie | Q September 10 1.8 0 
October 12 1.8 1 October 11 0.7 6 
November 1] 2.4 0 November 14 4.2 5 
December Y 1.4 1 December 6 ce 1 


The average yearly number of groups for the years, 


dh ae EE ney Te See eine eee Sapacwae 5.0 
teria. coe A ot oa shes sais own sete dicare sae 2.7 


ASTRONOMICAL OBSERVATORY, ALTA, IowA, NOVEMBER, 1932. 


Planet Notes for June, 1933 
By CLIFFORD E. SMITH 
The Sun will be moving from the central part of Taurus to the central part 
f Gemini. On June 21 at 3°12" p.m., C.S.T., the sun will be at the Summer 
Solstice at which time summer begins in the northern hemisphere. The position 
of the sun on the first and last days of the month will be, respectively : R.A. 4°34", 
Decl. 21° 58’; and R.A. 6" 34", Decl. 23° 13 


The phenomena of the J/oon will occur as follows: 


First Quarter June lat 6a.m. CS.T. 

Full Moon “ii Pa. ms 

Last Quarter a * 35 PM. . 

New Moon Ze of Om, 

First Quarter 30 “ 4PM. ™ 
Perigee 7“ 9 PM. 
Apogee A SAM. i 


Mercury will be moving with an apparent easterly motion from the central 
part of Taurus, across Gemini, to central Cancer. At the beginning of the month 
it will be near the sun in apparent position, but by the end of the month it will be 
near greatest eastern elongation, and, at that time, it will set about an hour anda 
half after the sun. At the end of the month the distance from Mercury to the 
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earth will be about 80 million miles, and its apparent diameter will be ab 73 
seconds of are. On June 8 at 10:00 A.m., C.S.T.. it will be in conjunction with 


Venus (Mercury 1°1N), and on June 24 at 12:00 p.m... C.S.T.. it will be in con- 
junction with the moon (Mercury 1°5S) 





enus will be moving w an apparent easte motion from eastern Taurus 

astern Gemini. During this period its distance from the earth will be about 

150 million miles and its apparent diameter will be about 10 seconds of are. As 
mentioned in the notes on Mercury, Venus will 














on June & On June 24 at 8:00 A.M. Venus will be in conjuncti with n 
(Venus 2718S). 

Vars will be in eastern Leo. During ddle le on its distance 
from the earth will be about 120 million miles, and its apparent diameter will be 
about 7 seconds of arc. Since quadrature east will occur on June 5 at 6:00 P.M 
C.S.T., Mars will set about midnight during the first part of the month. On June 
lat 12:00 u., C.S.T., and on June 29 at 8:00 p.m, C.S.T., it will be in conjunction 

ith tl 100n (Mars 2°3 and 3°1N, respectively). On June 4 at 4:00 p.w., C.S.T., 

be a rather close ction \M sw Jupite Mars 16'S 

iter will be in eastern Leo. Its distance from the earth will be about 300 

million miles and its apparent diameter will be 33 seconds of arc. Jupiter will be 

at quadrature east at 4:00 a.m., C.S.T., on June 5, and thus, like Mars, it will se 

about midnight during the first part of the mont \s has been mentioned under 

Mars there is a close conjunction of Mars and Ju m | 4+. On June 1 at 

2:00 p.M., C.S.T., and on June 29 at 2:00 a.m., C.S.T.. it will be in conjunction with 
the moon (Jupiter 2°6 and 3°0.N, respectivel) 

Saturn will be in eastern Capricornus and it will rise about eight hours before 


the sun during the middle of the month. Its distance from the earth during this 

period will be about 850 million miles, and its apparent diameter will be about 16 

seconds of arc. Conjunction with the moon will occur on June 11 at 11:00 P.m., 

CS.T., (Satarn 025. N), 

Uranus will be in eastern Pisces, and it will rise about 4 hours before the sun 
the middle of the mont} | 





s 
s 
+ 


the earth during this period 


will be about 1900 million miles, and its apparent diameter will b 


lil 


about 3 seconds 
of are. Conjunction with the moon will occur on June 17 at 1:00 p.m... C.S.T. 
(Uranus 5°2S), 

Neptune will be in central Leo. It is near ¢ ature east and thus during the 


} 


first part of the month it will set about midni 





Its distance from the earth 
during this period will be about 2800 million miles, and its apparent diameter is 
1:004.m., C.S.T., and on June 28 at 8:00 a.m., C.S.T. (Neptune 126 and 127 N, 


respectiy ely - 


about 2} seconds of are. It will be in conjunction with the moon on June 1 at 





OCCULTATION PREDICTIONS 
(Contributed by the office of the American Ephe 


leris,) 
The quantities in the columns a and b are given for the purpose of makin 
i ] 
these predictions useful for any place within 200 miles of the point indicated. 


The procedure is as follows: Subtract the longitude of the point given from 


> 


the longitude of the place in question; multiply the result, taking the signs into ac- 
count, by the quantity under a for the star to be observed; similarly, with the 


latitude, using b; apply the sum of the products, with its proper sign, to the 
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the predicted Civil Time for 


Eastern Standard Time it j 


Greenwich C.T., and obtain Greenwich the pl 


nomenon at the place of observation. To obtain 


necessary to subtract five hours: Central Standard Time, six hours, etc. 

OccuLtaTions VIsiBLE IN Loncitupe +72° 30’, Latitupe +42° 30’. 

IMMERSION — « —_— EMERSION———— 

Green- Angle E. Green- Angle E 

Date wich from wich from 

1933 Star Mag. CoE. a b N Cor. a b N 

t ' ' h m t n ° 

lune 2 75 Leo 5.4 2379 —0.4 23 158 3 34.1 —0.9 —1.6 272 

2 76 Leo 60 3552 +0: 28 180 4281 —66 —10 25 

4 83 Vir 5.6 23 36.3 0.3 1.1 160 0 34.5 —19 +0.5 270 

7 4+ Sco 57 4 43 —21 405 58 4569 —1.5 1.6 332 

9 28°14268 6.4 3 13.6 0.7 —0.1 140 4 1.0 -2.0 +1.6 224 

9 62 B.Ser 6.0 5 38.4 18 +02 8&6 6 54.6 —1.7 —0.3 260 

9 $8 GSer 61 759 —12 0.5 74 9 5.3 —10 —0.9 261 

i 6S Bap 62 6352 —17 +10 6 752.8 —1.7 +0.5 245 

18 0 H’ Ari 64 7 68 +05 +21 24 7 53.1 —0.4 +41.2 281 

19 e Ari 46 7 53.1 +02 +16 71 8 51.5 0.0 +1.8 238 

20 7 Tau 29 7 26.9 a is, Mee 7 34.7 ne .. 170 

26 102 B.Cnec 6.5 0 31.0 0.0 17 117 1 28.1 +0.3 —1.6 205 

26 e Cne 6.3 042.6 +0.3 2.0 141 1 33.4 +0.1 —1.4 270 
OccULTATIONS VISIBLE IN LoncitupE +91° 0’, Latitupe +40° 0’. 

June 2 75 Leo 5.4 2 50.0 .- 209 s a2 es =< eee 

7 b Sco 47 1 147 16 +2.0 67 1 58.7 0.0 —0.9 340 

7 4 Sco SF 63 256 18 +07 & 4 326 —14 —0.6 313 

9 62 B.Ser 60 5 5.5 —16 +07 95 6 20.8 —1.8 +0.4 263 

9 38 GSgr 61 7 28.6 —1.7 +04 62 8 41.2 —1.9 —0O8 280 

11 36 B.Cap 6.2 6 42 —1.4 +41.6 66 47184 —16 +10 257 

19 e Ari 4. 7 56.55 +0.6 +14 62 8 49.6 +03 +14 252 
OccuLTATIONS VisiBLE IN LonocitupE +120° 0’, Latitupe +36° 0’. 

June 79 Leo 5.5 5 53.4 —1.2 —1.5 107 6 58.8 —0.4 22 322 

5S wveoBvwr 65 8 45 - 193 8 21.4 a 227 

7 4+ Sco 54 602. 566 0.0 0.5 146 3 49.7  —14 +1.2 260 

7 ™ Sco 3.0 4 35.6 <* oe 4 40.4 a 20 

9 62 BSgr 60 4424 +02 —04 142 5 25.4 —1.7 +2.1 228 

9 $8 G.Ser 61 6310 —1.6 +12 77 7 44.6 —17 +02 284 

27 7 Leo 6.2 4 29.0 0.1 —1.6 116 5 26.3 +0.2 —1.7 302 
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We regret t 
Hunter, 


tributing members. 


of Mr. S.C. 
time Vice-President of the Association and one of the original con 


) announce the death in Miami, Florida, on March 27, 
one 
Although Mr. Hunter had been an inactive observer in r 
years, he undertook the resumption of observations at Miami this past 
spite of failing health. 

We welcome an original list of observations from E, E. 
Miss Also, 


able list from Max Beyer of Hamburg, Germany. 
The 


Friton of St. L 


Uri, after considerable silence on his part, there comes a commend- 


Recorder has been requested to interpret the meaning of the 
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VARIABLE STAR OBSERVATIONS RECEI\ 


LD. 


Jan. O 


Est.Obs. 


V Sci 
000339 
12.2 Bl 
> StL 


001032 


074 9.1 Ht 
082 9.4 Bl 
090 9.6 BI 
099 10.3 Ht 
104 10.5 Ht 
X AND 
001046 
107 12.6 Jo 
116 12.0 Jo 
117 11.7B 
117 12.0 Me 
119 11.8 Jo 
122 11.6 Jo 
128 11.5 Jo 
T AND 
001726 
103[12.0 Hi 
117/13.5B 
126/11.3 Wd 
T Cas 
001755 
(77 10.8 Wr 
165 &8Jo 
107 9.1L 
16 8&8&Jo 
118 S&L 
119 9.5 Pt 
119 9.4 Me 
120 9.0 Jo 
121 9.7 My 
122 8&8Jo 
125 88 Jo 
125 9.4Hf 
125 9.4Mc 
126 91B 
127 9.3 Hf 
127 9.3 Wd 
128 9.0 Wr 
128 9.2 Jo 
128 9.0L 
132 9.2 Wd 
R ANp 
001838 
07 9.4Sj 
104 8.4 Jo 
107, 8.0 To 
15 7.4 Ah 
116 7.1 J ) 
119 7.2Jo 
119 6.7 Oy 
119 7.2 Me 
119 7.7 Pr 
120 7.3 Ad 
12¢ 7.2 Ah 


of lariabli 


2427073: 
J.D.Est.Obs. 


R Anp 
001838 
122 7.5 Wd 
ize 7.7 Ft 
122 68Jo 
122 7.3 Ra 
125 #5 Ht 
io 72 Oy 
125 7.4B 
125 7.0 Ah 
126 7.2 Ad 
127 7.0Ra 
128 68Jo 
129 7.0 Ko 
131 7.2 Ah 
132 6.9 Ah 
” 7.0 Ad 

Tue 
caine 


074[13.2 Ht 
090[13.5 Bl 
104[13.2 Ht 
S CEt 
OOIYOO 
119[12.3 Pt 
T PHe 
002546 
074 13.0 Ht 
090 13.6 Bl 
W Scr 
or 128 33 


090 13.0 Bl 


TY Cas 
003162 
078 10.5 BR 
082 10.6 BR 
083 10.5 BR 
087 10.5 BR 
093 10.5 BR 
094 10.4 BR 
095 10.4BR 
097 10.4 BR 
098 10.4 BR 
110 10.5 BR 
118 10.5 BR 
120 10.5 BR 
121 10.5 BR 
123 10.5 BR 
124 10.6 BR 
131 10.7 BR 
132 10.8 BR 
Y Cep 
003179 
119 11.4 Me 
U Cas 
004047a 
117 14.4L 


128 13.5 L 


132 13.0 Hi 


Feb. 0 = 
J.D.Est.Obs 
U Cas 
004047a 
136 13.0 Hi 
145 12.2 Me 
RW Anp 
004132 
118 13.4B 
119 13.6 Pt 
121 13.1 Me 
123 9.4Hf 
125 11.5 Jo 
128 11.0 Jo 
V ANpb 
004435 
107 128L 
117 13.2B 
18 13:2 £. 
121 13.1 Me 
128 13.5 L 
pA Me 
004435 
082 12.0 Bl 
RR ANnpb 
004533 
121{12.6 Me 
RV Cas 
0047 46a 
118 11.6B 
119 12.0 Pt 
119 12.1 Me 


— Cas 
004746b 
119 11.1 Pt 
W CAs 
004958 
104 8.7 Jo 
116 &7Jo 
119 8&8Jo 
119 9.0 Pt 
119 9.4Me 
121 9.0 My 
122 87Jo 
125 &8&Jo 
125 9.4Ra 
125 88B 
128 8&8Jo 
129 9.2 Ko 
U Tuc 


074[12.9 Ht 
(97[13.8 SI 
104[12.9 Ht 
Z Cet 
113 M6L 
119 11.8 Pt 
121 11.8 Me 
ize. i221. 


Star O 


FD. 


ED Dr 
2427104: 


J.D.Est.Obs. 


U Sct 
010030 
9.2 Bl 
9.6 Bl 


? 
USz 
090 


128 13.0L 
UZ ANpb 
011041 

117 14.5L 

128 14.5 L 

ho Psc 

011208 

14.3 L 

S Cas 

011272 

$49[13.0 Pt 
l Ps 
011712 

113 1141. 

119 11.5 Pt 

120 11.4L 


117 


121 11.5 Me 


iy TLS 

RZ Per 

012350 
107 10.5 L 
117 109B 
118 11.3L 
119 
127 


128 


11.7B 
7 L 
R Psc 
012502 


119 12.7 Pt 


121 12.7 Me 


RU Anp 

013238 
AS 11.21, 
116 11.6 Cy 
117 11.8B 
119 12.0 Pt 
119 
120 11.8L 
122 11.6 Cy 
127 12.6B 


128 12.8 L 


145 12.8 Me 


Y Ani 
013338 
118 13.6 L 
127 13.4B 
Zs 1331 


145 11.1 Me 


Me 


11.7 Me 


11.9 Me 


267 
RING M ARCH, 1933. 
at *h 0 = J.D. 2427132. 
._D.Est.Obs J.D.Est.Obs. 
X Cas R Art 
014958 021024 
104 11.0Jo 122 92Hf 
116 11.3Jo 122 92Wad 
119 10.3 Pt 122 &9To 
120 10.6B 125 9.0 Jo 
121 11.5 Bn 125 9.3 Ah 
121 11.4Me 125 92B 
ize teoto 6S [Ot 
i25 10.5B 128 9.4Jo 
127 11.5Bn 131 9.7 Ah 
128 11.4 Jo W Anp 
132 11.8 Bi 021143a 
U Perr 119[12.7 Pt 
015254 127[13.6 B 
092 10.7 Cy T Per 
104 10.0 Jo 021258 
106 11.3Cy 097 9.1Hr 
107 98Jo 100 9.1 Hr 
115 108Ry 104 85 Jo 
116 11.3Cy 105 914Hr 
117 12.3B 108 9.1 Hr 
117 11.1. Ry 116 86Jo 
119 10.8Ry 117 90Hr 
119 97Me 119 91Hr 
119 10.0Jo 119 8&7 Pt 
119 10.9Pt 120 87 Ah 
121 11.2Me 122 8.5Jo 
121 114My 128 8.4 Jo 
122 10.0Sq i31 8.7 Ah 
122 99Jo 136 90 Wd 
123 11.0Ry 145 8.9 Me 
125 9.8 Mc Z Cep 
125 11.4 Cy 021281 
128 99Jo 119 10.6 Pt 
129 11.0B 121 11.0 Me 
132 11.1 Ry o CET 
S Ar! 021403 
015912 096 7.3Cy 
107 12.5 L 103 6.1 Cy 
118 13.8 L 104. 6.0 Jo 
118 13.6B 106 5.1 Ov 
118 12.9 Me 107 5.5 Jo 
129 14.3.L 107. 5.0 Cy 
R Ar! 112 4.5 Cy 
021024 113 4.9L 
1094 87Jo 115 44 9 
133. 9.2L 1146 4.5C 
115 89Ah 116 4. To 
116 &88Jo 117 4.5 Ra 
io G9.235h 118. 471. 
119 92Hf 119 42Pt 
119 93Wd 119 4.5 Me 
119 91Jo 119 48Sh 
119 9.6 Pt 119 4.5 Cy 
119 91Me 119 48 Hf 
120 9.1L 1i9 4.5 Wd 
120 91 Ah 119 o. 
121 9.3My 119 460 


SCVUCS 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING MARCH, 


J.D.Est.Obs. 


o CET 
021403 
120 4.8 Ah 
120 4.3 Ad 
121 42Ra 
122 44Sf 
iz? 45 25 
122 44W 
122 35 Je 
22 4.7 Ah 
125 43 Hf 
125 3.5Jo 
125 4.0Ra 
125 4.8 Ah 
125 4.0 Oy 
126 4.3 Cy 
126 4.6 Hf 
126 42W 
126 40Ad 

127 4.61 
127 41S 
128 45Hf 
128. 37 jo 
130 4.1Sf 
130 3.8 Oy 
131 4.9 Ah 
132 4.8 Ah 
132 3.7 Ko 
135 4.2 Ad 
137 4.0Sf 
137 3.9W 
1327 43 Hf 
142 3.7 Wz 
142 43 Ad 
i142 3.7 Ra 
S PEr 
021558 
092 8.9 Cy 


097 9.4Hr 
100 9.3 Hr 
104 9.0 Jo 
105 9.3 Hr 


106 9.0Cv 
108 9.3 Hr 
112 9.2 Cy 
116 8&9 Jo 


117 9.3 Hr 


118 92B 


119 9.5 Sh 

119 9.2Cy 

119 9.5 Hf 
1i9 9.5 Wd 
119 9.2 Hr 
119 8.7 Pt 

120 9.2 Ah 
121 9.0 My 
122 9.3Hf 
122 9.2Wd 


122 8.7 Jo 


122 935 





S PER 
021558 
9.2 Cy 
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R Cet 
022000 
138: 13.14 
122 12.5 Me 
128 12.9 L 
RR Per 
022150 
107 11.8L 
117 12.0B 
118. 1Z0L 
119 12.2 Pt 
120 11.8 Me 
127 12.5B 


128 12.6 L 


022426 
082 10.3 Bl 
090 10.6 BI 
122 10.0 Me 

U Cer 

022813 
077 11.9 Wr 
107 9.3L 
115 8.6 Cy 
116 88 Jo 


117 87 Jo 
HS. S2L 

no £35 Ft 
1200 84B 

122 7.9 Me 
122 85Cy 
122 7.5 Ad 
126 7.3 Ad 
iF a & ee 

135 7.3 Ad 


RR Cep 
22980 
119 10.2 Pt 
121 10.1 Me 
R Tri 
023133 
104 7.5 Jo 
115 8.1 Ah 
116 7.7 Jo 
118 82Ra 
119 8.0Sh 


119 82Hf 


8.2 Wd 
7.6 Jo 
8.2 Oy 
8.0 Pt 
8.0 Me 


Sar yb 
an” mn om Oe 


PWMMINIDAADO™! 
- o 


MnrIDOOD 
Sy Un Diy by & WNIN by = ho & Ut 
Prac OM Ts- 
° Os Mm ww 


T Ari 


103 10.3 Cy 


9.7 Jo 
99 Ko 
10.3 Cy 
10.1 Ry 
9.6 Jo 
10.1 Ry 
10.0 Me 
9.8 Pt 
10.1 Mec 
10.3 Cy 
10.1 Ry 
9.5 Jo 
10.0 My 
9.6 Jo 


9.5B 


23 10.1 Ry 


10.2 Mc 


10.2 Cy 


9.8 Jo 
10.1 Ry 
10.3 Ko 
10.1 Ry 
10.3 Me 


J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


R Tri 
023133 


R Per 
032335 
119 11.7 Me 
119 11.5 Jo 


121 11.4 My 


122 11.8 Jo 
122 12.0B 
125 12.0 Jo 


126 12.5 Mg 


128 12.5 Jo 
128 12.3 L 
Nov Per 
032443 
119 13.3 Pt 
T For 
032528 
113 9.1L 
120 88L 
128 8.9L 


035124 


122 11.6 Me 


W Ent 


040725 


122 8.5 Me 


126 8.1 Jo 
T Tau 
041619 


696 10.2 Hr 
105 10.0 Hr 
117 10.0 Hr 
119 10.2 Hr 


R Tau 
042209 


088 12.3 Wr 


119 11.7 Pt 


042215 
104 11.5 Jo 
107 11.6 L 


116 10.6 Cy 


118 11.1L 
119 10.6 Pt 
119 10.7 Jo 


i21 10.9 Fd 
121 10.9 My 


22 10.5 Cy 
i22 10.5 Jo 
122 10.9B 


122 11.9 Me 


1933. 


J.D.Est.Obs 


W Tav 
042215 
125 10.4 Jo 
128 10.4 Jo 
128 10.9 L 
S Tav 
042309 
088[12.8 Wr 
119f 13.0 Hi 
122[12.5 B 
T Cam 
043065 
088 10.5 Wr 
107 11.91. 
fe 12.0 1. 
118 12.0 Me 
119 12.5 Pt 
128 12.6 L 
129 12.7 Wr 
130 11.4Ko 
RX Tav 
043208 
117 12.6L 
119 12.8 Pt 
122 12.2B 
122 12.2 Bw 
i28 124L 
R Ret 
043263 
074/12.3 Ht 
090 13.5 BI 
104 14.031 


X CaM 
043274 
105 8.6 Cy 
107 8.1L 
112 8.0Cy 
118 8.0L 


1 72 Tt 
119 8.1 Me 


119 82Cy 
121 8&2My 
126 8.3 Cy 
128 8.11 
136 84\ 
148 8.7 My 
R Dor 
C74 (5.7 Ht 
082. 5.7 Bl 
0o0 5.5 BI 
099 5.5 Ht 
104 5.4Ht 
104 5.2Sl 
R Cat 


043738 
075 9.8 Ht 
082 10.0 Bl 
090 10.1 BI 
099 10.4 Ht 


— 
rm } 


2222 


— 


—_— 
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VARIABLE STAR OBSERVATIONS RECEIVED Durinc Marcu, 1933. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est Obs. 


R CAE R Lep R Atr S Or! T Ort RR Tav 
043738 045514 050953 052404 053005a 053326 
104 10.4 Ht 128 68Jo 129 83 We 090 10.6Wr 125 9.7Be 126 11.6 Me 

R Pic 1299 69Ko 130 82Je 104 10.5Jo 125 9.7Cy 127 11.7 Pt 
044349 130 7.8Te 131 8.1Je 116 10.5 Jo 125 9.7 Jo 127 12.0 Cy 
076 &8Ht 130 7.3Sq 131 78 Ah 118 10.6B 125 9.5 Pt 128 11.5L 
992 8.3BI 135 7.7 Ad 132 80Ah 119 12.2 Pt 126 94Me 128 11.7 Me 
000 8.7 BI 136 7.3Sq 135 7.2 Ad 120 11.5 Me 127 10.5 My 129 11.5L 
0909 SSHt 137 8.6 Wd 141 8.2Wd 122 10.5 Jo 127 99Be 129 11.7 Ko 
104 86Ht 140 7.3 Ra a $79C 124 10.5 We 127 10.0Bf 130 11.8Ko 
V Tav 146 7.3Sq 051247 128 11.0Jo 127 9:6B 120 11.6 Pt 
044617 V Or! 076 10.2Ht 129 11.6 Wr 127 95Pt 130 11.6 Me 
104 11.8 Jo 050003 082 10.7 Bl 148 11.6Sj 128 11.0My 131 11.5 Me 
119 10.8Jo 104 10.2Jo 090 114Bl 148 11.6Sr 128 99Jo 131 117 Pt 
119 11.0Pt 107 10.1 Jo 099 11.9 Ht T Ort 128 99L 132 11.8 Pt 
12210.7Jo 107 10.3. L 104 12.4 Ht 053005a 128 9.7Me 133 11.8 Me 
122 11.6 B 116 10.5 Jo T Cor 092 10.9Hr 129 9.5Ko 134 12.1 Me 
122 11.2Me 118 10.7 L 051533 095 10.5Cy 129 10.1 L 9 11.8 Me 
125 10.7Jo 119 10.7 Pt 076 S88Ht 096 109Hr 129 88B 141 11.7 Me 


126 10.8 Mg 120 10.8 Me 082 86Bl 097 11.1 Hr 130 9.6 Ko 145 12.8 Me 
128 10.2Jo 122 10.6 Jo 090 9.1Bl 100 11.1 Hr 130 9.7 Me RU Avr 


R Ort 125 11.2B 099 10.1 Ht 101 11.1 ad 130 9.4Pt 053337 

(45307 126 11.3Meg 104 106Ht 102 10.5 ¢ 131 9.7 Me 119 10.0Pt 
106 10.1 Cy 128 10.7 Jo AC Aur 104 10.3 : > 132 97 Me 120 11.3Jo 
107 10.4L 128 11.2 L 051950 105 11.0 Hr 132 96Pt 122 100 Me 
118 10.81 T Lee 075 119BR 106 9.5Cy 132 99Be 125 11.0Jo 
119 10.4 Cy 050022 078 11.7BR 106 9.7Be 133 9.7 Me 127 99 Meg 
120 10.3 Me 082 7.8B1 080 11 3BR 107 10.5Jo 134 9.7 Me 127 9.7 My 
122 10.6 B 000 7.4Bl 082 11.1BR 107 10.2L 139 9.7 Me 128 10.8Jo 
126 10.8Me 104 7.7Jo 83 11.0 BR 108 11.0Hr 141 9.7Me 148 9.6 My 
127 10.7Cy 107 80Jo O87 10.6 BR 112 98Cy 142 10.1 Pt U Aur 
128 10.5 L 116 80Jo 093 10.2BR 116 10.0 Jo 145 9.9Me 053531 

R Lep 119 83Jo 6410.1 BR 117 10.4 Hr S CAM 117 14.1 L 

045514 119 82Pt 695 10.0BR 117 10.11 053068 129 13.7 Le 
081 68S1 121 85 Me 697 10.1 BR 117 9.7 Me _ 119 10.0 Pt SU Tat 
007 64S1 122 83Jo 110101 BR 118 97 Me 127 9.6 My 054319 
104 7.0Jo 128 85Jo 118 10.2 BR i!8 10.5Hi 145 100 Me 102 98Cy 
106 840v 129 87 Ko 120 10.3BR_ 118 10.2 L RR Tau 106 98Cy 
iy £31. > Pie 121 10.3BR 118 10.165 053326 106 9.5 L 
116 6.4Jo 050848 123 10.3BR 119° 98Cy 106 11.6 Cy 107 9.6L 
18 7.4L 099{129Ht 124103BR 119 97Me 106 109L 107 9.5 Ko 
119 87Sh 1047129Ht 131 106BR 119 9.8 Pt 107 11.2L 112 9.6Cy 
119 8&3 Hf R Aur 132 10.6BR 120 9.7Be 117 11.7L 17 9.5L 


3H l 
119 85 Wd (50953 S AtrR 120 10.1 L 117 12.5 Me 117 9.6 Me 
119 681 107 10.0 Jo 052034 120 9.7 Me 118121Me 118 9.6 Me 
119 66Jo 15 7.9Ah i04 84Jo 121 99 Me 118 116L 118 9.51. 
119 840y 119 8.0 Jo 107 8.4Ko : 


1 

271 97Be 119120Me 119 9.6Pt 
21 82Fd 119 78Pt 116 87 Mec 121 10.2My 119 127Cy 11% 9.8 Cy 
12 83Hi 120 74Ad 116 85Jo 121 98Pt 119120Pt 119 95 Me 
12 85Wa 120 80Ah 119 84Pt 122 97Be 120 123Me 120 9.5 Me 
122 66Jo 121 87Me 122 89Me 122 10.5 My 120 12.0 L 120 9.6L 
124 80We 122 7.5 My 122 84Jo 122 99Jo 121 11.9Pt 121 9.6 Pt 
14478Ra 122 79H 128 86Jo 122 97B 121 12.1Me 121 9.6 Me 
12 840y 122 80Wd 130 84Ko 122 96Pt 122 120 Me 122 9.5 Me 
12 65Jo 122 7.7Jo W Aur 122 9.7Me 122 12.0Pt 22 9.7 Pt 
125 84Hf 125 7.3 Ad 052036 123 97 Me 123120Me 122 98Cy 
16 84HE 125 79Ah WZ 14.2L 124108We 124 118Me 122 9.3Jo 
126 7.7Me 126 78H 12% 14.5L 124 9.5Pt 124120Pt 123 9.7 Me 
17 78Mg 128 7.7 J 124 O4Me 12511.9Pt 124 9.5 Me 
128 73L 129 8iJe 125 9.5 Me 125 11.6 Me 124 9.6Pt 
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VARIABLE STAR OBSERVATIONS RECEIVED Dur 


J.D.Est.Obs. 


SU Tau 
054319 
125 98Cy 
125 9.6 Pt 
125 9.5 Me 
126 9.5 Me 
126 9.46 Meg 
127 96 Pt 
128 9.2 Jo 
128 9.6L 
128 9.6 \le 

129 961 
129 9.5 Ko 
130 9.7 Pt 
130 9.4 Me 
131 9.4 Me 
131 9.6 Pt 
132 9.6 Pt 
133 9.6 Me 
134 9.6 Me 
139 95 Me 
141 9.5 Me 
142 9.6 Pt 
145 9.5 Me 
S Cor 


054331 
076[12.6 Ht 
104 12.8 Ht 


Z Tau 
054615a 
106 10.2 L 


118 10.4L 
119 11.0 Cy 
120 10.6 Me 
he? 111 Cy 
128 10.7 L 
RU Tau 
054615c 
106 11.2L 
118 11.1 L 
119 11.2 Cy 
120 11.1 Me 
127 11.2 Cy 
128 10.8 L 
R Co. 
0540. 0 
076[12.4 Ht 
104/ 13.0 Ht 


a Ori 
054907 
O81 0.3 S] 
097 0.3 S] 
U Ort 
054920a 
107 7.7 Jo 
115 8.7 Ah 
116 8.5 Me 
117 82Jo 


Wonthly Report of the American -lssociation 


J.D.Est.Obs. 


U Ort 

094720a 
119 8&6 Pt 
120 &8& Me 
122 8.5Sq 
122 92Hf 
124 9.3 We 


125 9.5 Oy 


126 8.7GD 
126 9.3 Hf 
127 89Wa 
127 9.1Ra 
127 8.0Si 
128 8&8 Jo 
130 8.8 Sq 
131 8.9 Je 
131 9.0 Ah 
132 9.0 Wd 
133 8.7GD 
134 9.3 Me 
141 9.4 Wd 
146 9.0 Sq 
V Cam 
054974 


116 13.0 L, 
129 13.21. 
135 12.6 Me 
Z AUR 
106 9.7 Cy 
107 98 Jo 
117 9.8 Jo 
117 10.2 Me 
119 10.1 Pt 
119 10.5 Cy 
122 10.3 My 
122 9.9 Jo 
124 10.4 Pt 
127 10.3 Pt 
127 10.1C 
128 10.3 J 
130 10.3 P 
132 10.3 1 


( 155686 
074 10.5 Ht 
O82 10.5 Bl 
090 10.9 Bl 
099 10.9 Ht 
104 10.9 Ht 
104 10.6 S] 

X Atr 

060450 
116 12.3 L 
119 12.5 Pt 
122 12.5 Me 
129 129L 


J.D.Est.Obs. 
VV Aur 
060645 

075 10.8 BR 

078 

082 

083 

087 

093 

095 

097 

118 10. 


_— 
m™ 
oe 


ee ee 


Ao Ad Ad Ho 


7 


061647 
106 10.8 L 
118 10.4L 
122 10.9 Me 
125 10.4 L 


127 10.7 My 


V Mon 
OO1702 
117 12.0 Me 
119 12.6 Pt 
122 12.0 Jo 
133 10.3 Sq 
\G Avr 
062047 
116 9.3L 
125 9.5L 
U Lyn 
063159 
120 13.8 Me 
R Mon 


063308 


117 11.0 Wr 


Nov Pic 
003462 
G74 8.7 Ht 
099 8.7 Ht 
104° 8.7 Ht 
S Lyn 


119 11.5 
119 12.2 
120 11.7 
122 


125 11.01. 


064030 
106 9.6 Cy 


117 9.2Bn 
119 9.6 Cy 
122 9.3 Me 


J.D.Est.Obs,. 


X Gem 
064030 
123 9.1 Bn 
127 89Bn 
127 8.9Cy 
127 9.2Hf 
127 92Wd 
132 9.1 Bn 
Y \Ion 
065111 


—_ 
— 
w 4 


3.1 
126 13.4 Wr 
129 13.4L 
X Mon 
065208 
O87 9.4BR 
095 96BR 
097 9.7 BR 
104° 9.3 Jo 
116 86 Jo 
My £51. 
118 92BR 
120 84Ra 
122 83 Jo 
124 86BR 
126 8.3 Jo 
129 8.2L 
131 84Me 
131 81BR 
132 8.1BR 
134 8.2Sq 
135 7.8 Ad 
136 8.2 Wd 
R Lyn 
065355 
104 10.0 Jo 
116 11.5] 


122 11.4 Me 
122 10.9 Jo 
i2s $221, 
RS Gem 
065530 
124 10.5 Pt 
Z CMA 
OO50TT 
081 94S] 
097 9.7SI 
104 9.6 SI 
V CM 
070109 
117 13.7 L 
129 14.3 L 


R Gem 
070122a 
104. 7.3 Jo 


ING Marcu, 


J.D.Est.Obs. 


R Gem 
070122a 
115° 7.6 Ah 
116 7.2Jo 
118 7.6Ra 
118 7.5 Me 
120 7.4]o 
120 7.6 Ah 
122 7.4Jo 
122 7.9Wd 
122 7.9Hf 
124 80 We 
124 72Pt 
12s 77 Ah 
127 7.8 Wd 
127 7.7 Hf 
127 7.8Wa 
128 7.6 Jo 
120 7.8 Je 
151 7.9 Je 
cl 78.At 
122 7.8 Ah 
i41 7.7 Wd 
147 7.5 Al 
Z Gem 
070122b 
122 12.5 Hf 
122 12.5 Wd 
124 11.0 We 
124 12.5 Pt 
TW Gem 
070122¢ 
124 84Pt 
R CM 
070310 
104 88 Jo 
106 8.9L 
116 8.5 Jo 
ie €8L 
119 9.0 Oy 
120 86 Jo 
122 8.5 Jo 
122 88 Me 
124 83 Pt 
125 9.1 Oy 
126 9.2 Hf 
127 92Hf 
127 9.2Wd 
128 8.3 Jo 
129 8.5L 
R Vor 


070772 
074[13.4 Ht 
104[13.4 Ht 

O7 1044 

L. Pup 
081 4.2S} 


097 4.451 


104° 4.5 S) 





1933, 

J.D.Est Obs, 
RR Mox 
071201 
117/142. 
136[ 13.2 Hi 
V GEM 
071713 
My 14:31. 
129 14.4L 
S CM 
072708 
116 12.4 Jo 
117 12.0 Me 
119 12.3 Jo 
122 12.6 Jo 
124 
126 12.5 Jo 
128 1 
129 ] 
148 1 


072811 
122 11.7 Me 
124 11.7 Pt 
126 11.6B 


Z Pup 
072820b 
117[ 13.2 Me 
S VoL 
07 3173 
074[13.2 Ht 
104[13.2 Ht 
U CM 
073508 
CS7 89C, 
102 87Cy 
104 88 Jo 
106 87 Cy 
107 8.6L 
112 9.2Cy 
116 8.8 Jo 
iW” 851. 
119 85 Jo 
119 86Cy 


124 84Pt 
i24 8.6 Cy 
126 8.5 Jo 
128 8.4 Jo 
129 871 
aol 85B 
S Gem 
073723 
107 12.4 Jo 


118 128 Me 
119 12.7) 
124 127 Pt 
127 126) 
128 12.9 Bw 











J.D. Est.Obs 
W Pup 
074241 

074 12.4 Ht 

082 11.7 Bl 

090 10.6 Bl 

009 94Ht 

104 9.4Ht 
oy (FEM 
074323 


118 11.2 Me 


119 11.0 Cy 
124 10.2 Pt 


127 10.8 Cy 


128 10.6 Bw 


129 10.5 B 


U Pup 
104. 8.9 Jo 
117 89 Jo 
117 8.9 Me 
122 9.0 Jo 
126 9.1 8B 
128 9.3 Jo 
137 10.0 Bw 

R Cyne 

081112 
102 10.3 Cy 
104 9.9 Jo 
115 10.0 Cy 
116 9.5 Jo 
119 9.4 Jo 
119 9.8 Cy 
120 10.2 Ah 


] ? 9.3 if + 


is 


124 9.6 Pr 


125 10.1 Sq 
126 93B 
126 9.4Jo 
127 10.1 Wd 
127 10.1 Hf 
127 9.7 Cy 
128 9.8 Me 
128 9.3 Jo 
131 9.8 Ah 
136 9.4Sq 
136 9.5 Hi 
146 9.6 Sq 
V Cnc 
081617 
104 8.9 Jo 
107 9.0 J 
116 9.2 Jo 
1l6 9.0L 
118 9.0 Me 
19 9.3 Cy 
120 9.0 Jo 
120 9.1 Ah 
122 86B 
124 9.0 Pt 
125 8.9L 


of | ariabl 


Star O 


VARIABLE STAR OBSERVATIONS RECEIVED DURING MArcH, 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs 
V Cyne T Cne R LN 1 Car 
081617 085120 093934 004262 
125 88Ah 148 84My 122105 Jo 081 41S] 
126 &8&Jo S Pyrx 124 12.0 Pt Z V«I 
127 ete! 090024 125 10.6] 004952 
127 8&7 Hf 129119Ko 128 106Jo 074 13.0Ht 
127 sw d 145 13.0Me 128 123 Me 082 12.3 Bl 
128 8&4Jo V UMa 129 12.3 B 090 12.2 Bl 
131 8.8 Ah 090151 136 12.2Hi 099 11.7 Ht 
132 87 Ah 104 10.3 Jo RR Hya 104 11.2 Ht 
RT Hya 116 9.7 Jo 004023 V Leo 
O8 2405 1146 98L 131 12.2 Me 095421 
107 82Ko 120 9.5 Jo R Leo 102. 9.0 Cy 
107 8&.0T 122 9.7 Jo 094211 104. 8.6 Jo 
liZ @2.L 122 10.1 Me &66 85He 109 9.1 Cy 
119 83Fn 125 98L 104. 6.0 Ji 116 87 Jo 
123 83Fn 125 94Jo 106 670y 119 &8C\ 
124 8&3 Pt 125 10.1Sf 115 66Ah 120 &8To 
128 84Me 125 10.0B 116 66Jo 122 &6TJo 
129 83L 128 9.3 Jo 116 68Me 124 86 Pt 
129 83Ko 135 10.2Me 118 69Me 125 90 Jo 
R CHA W Cn 119 7.0Se 126 9.1Sf 
082476 090425 119 7.2Hf 128 90TJo 
074.124Ht 117 12.9L 119 7.1 Wd 128 9.2 Me 
104 14.0 SI 124 13.0 Pt 119 6.9 Oy RR Car 
U Cne 128 13.4L 120 7.0Me 005458 
083019 RW Car 120 69Ad 074 80OHt 
117 14.51. 091868 120 65Jo 099 &2Ht 
129 14.3.L 074 98 Ht 120 69Ah 104 84Ht 
XUMa 082 9.5Bl 121 7.1Fd RV Car 
083350 090 9.3 Bl 122 65S 0955063 
1247125 Pt 099 91 Ht 122 73Hf 074f13.1 Ht 
S Hya 104 91 Ht 122 7.3Wd 104f13.1 Ht 
084803 Y Ver 122 6.6] S Car 
118 10.6B 255T 124 7.8We 100661r 
120 10.6 Ah O82 13.4 BI 124 68Pt 074 7.7Ht 
124 10.5 Pt 090 12.6 BI 125 69Mc 081 7.6SI 
128 10.9Me 099 11.8Ht 125 7.2Se 082 76BI 
129 11.0B 104116Ht 125 73Hf 090 75BI 
131 11.3 Ah R Car 125 70Ad 099 7.5Ht 
T Hya 092962 125 6.5) 104 68Ht 
o8 5008 074 9.2 Ht 125 7.1 Ah 104 68S] 
M7 1241, O81 8.6 SI 125 7.3 Oy Z Cal 
118 12.00 Me O82 8&8 BI 126 7.3 Hi 101058a 
119 11.8Cy 090 8.5 BI 126 7.3Wd 074 11.5 Ht 
120 11.7B 099 79Ht 127 70Se (082 108 BI 
124 11.8 Pt 104 7.7Ht 128 7.0 Wa 090 10.4 Bl 
129 11.4B 104° 7.0 SI] 128 6.7 Ji 099 10.6 Ht 
129 11.3L X Hya 130 7.2 Je 104 10.7 Ht 
T Cxe 093014 130 7.6 Oy W VE! 
085120 120 13.0B isi 7.2351 101153 
1022 9.0Cy 129 13.0B 131 7.2 Je 074[13.0 Ht 
104. &.3Jo Y Dra 131 7.2Ah 090[13.0 BI 
116 8&.0To 093178 132 7.4Ah 104[ 13.0 Ht 
119 91Cy 117 14.4L 132 7.3 Wd 103212 
120 8.0Jo 128 14.4L 135 7.2 Ad U Hy \ 
124 7.8 Pt R LM 136 7.3Wd 122 5.5Ka 
125 7.9Jo 093934 137. 7.3Wa_ 123 5.5 Ka 
128 80Jo 120 10.5 Jo 142 7.4Ad 126 5.7 Ka 
145 &88Me 120 12.7B 145 7.7 Me 


271 


1933. 


J.D.Est.Obs 


RZ Car 
103 70 
074 12.1 Ht 
099 13.3 Ht 
104 13.1 Ht 


RUMa 
103769 
102 10.5 Cy 
104 9.8 Jo 
107 9.6 Jo 
109 8.7 Cy 
115 9.0 Ah 
116 8.5Jo 
117 84]Jo 
119 8.3Sh 
119 84Cy 
119 8&3Hf 
119 84Wd 
120 7.5 Ad 
120 82Jo 
120 8.0 Ah 
122 8.3 Sz 
122 83Hf 
122 8.3 Wd 
122 7.9Jo 
124 7.5P 
124 8.0 We 
i25 8.0 Mc 
125 7.4Ad 
125 7.8Jo 
125 7.9 Ah 
126 8.3 Wd 
127 7.351 
128 7.6 Me 
128 8.1Wa 
128 8.0Hf 
128 7.7 Jo 
129 8.2Je 
130 8&2Je 
131 8.2Je 
131 8.0 Ah 
is 43 
132 7.7 Wd 
132 7.7 He 
132 7.9 Ah 
135 7.1 Ad 
137 79Wa 
137. 7.4Wd 
142. 7.0 Ad 
V Hya 
IO4020 
090 7.5 BI 
106 7.2 Ko 
116 7.0 Jo 
117 6.9L 
119 7.0 Jo 
122 7.1Jo 
124 6.6P 
128) 7.0 Ji 
129 7.0L 





VARIABLE STAR OpseErVATIONS RECEIVED DURING 


J.D.Est.Obs. J.D.Est.Obs. 


V Hya 


104620 


131 7.8 Me 


RS Hya 
1041628 
090 10.6 BI 
W Leo 
104814 
117 12.8 L 
127 13.4B 
128 13.4L 


128 13.3 Me 


S Lero 
110506 
102 11.6 C) 
109 11.6 Cy 
My 125 L 
124 13.0 Pt 
127 12.8B 
128 12.6 L 


129 12.5 Me 


RY Car 
ITI56I 
074/13.1 Ht 
090/13.5 Bl 
104/13.1 Ht 
RS Cen 
TII66I 
074 12.7 Ht 
090 13.5 5 B il 
X 
I 


4 
‘$s ay 
askesh®*an 
a 


t mm 
IIR A 


090 
099 
104 

A 

11485 8 
074 9.5 Ht 
099 93 Ht 
104. 9.3 Ht 

W CEN 

115058 
074 94Ht 
090 9.9 Bl 
099 11.3 Ht 
104 11.4 Ht 


— ee ee 


tue N 


_ 

/ 

~ 
2 


R Com 
115919 
122 10.9 Cy 
130 10.1 Me 
148 9.6 My 
SU Vir 
120012 
102 9.3 Cy 
107 9.2 Jo 
109 9.3Cy 
116 9.7 Jo 
116 9.3L 


122 10.8 Cy 


122 10.7 Me 


Vonthly Report of the 


J.D.Est.Obs. 


SU Vir 

120012 
124 10.7 Pt 
128 11.0L 
128 11.3 Jo 
137 11.2 Bw 

T Vir 


120005 


127418 
081 14.0 SI 
120 13.5 L 
120 13.0 Jo 


122 12.7 Jo 
129 13.4L 
130 12.8 Me 
SS Vir 
122001 
106 84Ko 
107 8&4Jo 
116 82 Jo 
116 8.1L 
122 7.9 Jo 
ZS 77 Jo 
127 88 Hf 
127 8.7 Wd 
128 7.8Jo 
128 7.9L 
129 8.0Ko 
130 82™Me 
T CVn 


119 10.0 Cy 
120 10.0 Jo 
122 10.1 Jo 
124 10.2 Pt 
125 10.3 Jo 
128 10.5 Jo 
130 10.4 Me 
Y Vir 
122803 
120 13.6 L 
128 14.0 L 
U Cen 
122854 
090 11.7 BI 
099 11.1 Ht 
104 10.9 Ht 
T UMA 
123160 
104 9. 
107 9.8 
115 9. 


0 


Namo 
= 
2S 


J.D.Est.Obs. 


T UMa 
123160 
116 8&8& Jo 


119 8.5 Hf 
119 8.7 Wd 
120 7.8 Ad 
120 8&7 Jo 

120 8.6 Ah 
121 8.0Fd 


122 8.5Hf 
122 8.5 Wd 
122 8.4Jo 
124 83 Pt 
125 8.1 Ah 
125 8.1Jo 
125 7.8 Ad 
126 8.3 Me 
126 8.4Wd 
127 8.2 Wd 
127 8.2Hf 
128 8.2Jo 
129 §.5 We 
131 8.0 Ah 
132 8.0 Ah 
132 8.3 Bc 
132 8.4Wd 
135 7.7 Ad 
137 8.2 Wd 
142 7.5 Ad 
R Vir 
123307 


863 8.0 He 
864 84He 
866 8.2 He 
i> 7 5 Ah 


/. 
119 7.7 Oy 
120 7.3Ad 
120 7.3 Ah 
122 7.2Me 
124 7.0 Pt 
125 7.00y 
i125 7.2Ah 
125 7.2 Ad 
131 7.0 Ah 
132 7.0 Ah 
132 7.0 He 
140 7.3Ra 
RS UMa 

123459 
104 9.7 Jo 


107 10.0 Jo 
109 10.1 Cy 
115 10.6 Ry 
116 10.5 Jo 
117 10.7 Bn 
117 10.4 Ry 
119 10.6 Sh 
119 10.4 Cy 
119 10.9 Hf 


American 


RS UMa 
123459 
119 10.7 Wd 
120 10.7 Jo 
121 10.5 Fd 
122 10.9 Jo 
122 10.8 Hf 
122 10.9 Wd 
123 10.8 Ry 
124 10.7 Pt 
125 11.2 Jo 
126 10.9 Me 
126 10.9 Wd 
127 11.1 Wd 
127 11.0 Hf 
127 11.0 Bn 
8 11.3 Jo 
11.2 Ry 
11.2 Bn 
11.7 Wd 
11.8 Wd 
UMa 
123961 
104 10.0 Jo 
107 10.4 Jo 
116 10.7 Jo 
119 11.3 Wd 
119 11.4 Hf 
120 11.0 Jo 
120 11.3 Ah 
121 11.0 Fd 
122 11.1 Hf 
122 11.0 Wd 
122 11.2 Jo 
124 10.6 Pt 
125 11.5 Jo 
125 11.4 Ah 
126 11.1 Wd 
127 11.4 Hf 
127 11.3 Wd 
128 11.0 Me 
128 11.8 Jo 
131 11.5 Ah 
132 11.4 Bec 
137 11.6 Wd 
RU Vir 
124204 
120 13.8 L 
128 13.8 L 
137 13.5 Bw 
U Vir 
124606 
M7 302 L 
120 10.3 Ah 
122 10.4 Me 
125 10.1 Pt 
128 98L 
131 9.7 Ah 
132 9.6 He 


ae a) 
WW Ww G bo bo 
Nn Nb 0 OO 


Association 


Marcu, 


J.D.Est.Obs. J.I 


RV Vir 
13021? 
120 14.01. 
128 14.3 L 
U Oct 
131283 
074 «9.5 Ht 
090 10.3 BI 
099 10.7 Ht 
104 10.8 Ht 
V CVN 
131546 
126 8.0GD 
132 8.0GD 
133 85GD 
W Vir 
132002 
106 9.9Ko 
122 9.8 Me 
R Hya 
132422 
099 4 3 Ht 
104 3 Ht 
116 63 L 
122 68 Me 
125 6.0Pt 
125 6.4L 
134. 6.5 Me 


104 11.5 Ht 
io Ata Ft 
128 12.6 Me 
RV Cen 
133155 
090 8.0 Bl 
099 ~8.2 Ht 
104 8.2Ht 
T UMr 
133273 
104 10.0 Jo 
105 11.2 Cy 
107 10.0 Jo 
117 11.6L 
122 11.4 Cy 
128 12.1 L 
128 12.0 Me 


133633 
081 
090 
099 
104 
134 

RT Cm 

134236 
090 11.8 Bl 
099 11.4 Ht 
104 11.7 Ht 


I SINE N 


134536 
090[ 12.1 BI 
104/ 13.1 Ht 

T Aps 

134677 
075 13.0 Ht 
104[ 13.2 Ht 

RR Vir 

735008 
130 13.4 Me 

7 Boo 

140113 
120 14.2L 
128 14.5L 

RU Hya 

140528 
099 13.2 Ht 
104 13.5 Ht 

R Cen 

140950 
081 7.8 SI 
090 8&6 Bl 


099 9.0 Ht 
104. 9.2 Ht 
U UM 
141567 
104 8.4Jo 
105 8.3Cy 
106 7.9Jo 
115 85 Ah 
118 8.0 Me 
119 81G 
119 8.0Jo 
120 86Ah 


125 78 
125 8.4Ah 
125 85 Pt 
127 83Cy 
128 7.9Jo 
129 8.5 We 
131 8.4Ah 
132 8.3 Ah 








ee ee ee ee 
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VARIABLE STAR OBSERVATIONS REct 


J.D.Est.Obs. 
U UMr 
141567 / 

132 83 He 
S Bow 
141954 

107 8.5 Jo 

116 9.0Jo 

117 89L 

120 89 Jo 

122 89 Jo 

125 9.0 Jo 

125 8.9 Pt 

128 9.2 Jo 

129 9.4L 

129 9.2 Me 
RS Vir 
142205 


105 10.3 Cy 
106 10.9 Ko 
116 11.5 L 

122 11.1 Cy 


122 11.5 Me 


128 11.7 L 


V Boo 
142539a 
864 9.2 He 
877 9.2 He 
104 9.0 Jo 
107 9.2 Jo 
115 9.0 Ah 
116 9.3Jo 
117 9.4 Me 
119 9.3 Oy 
119 9.3 Cy 
120 9.2 Ah 
122 9.3Jo 
125 9.2 Ah 
125 9.3 Oy 
125 9.5 Pt 
128 9.4Jo 
131 9.4 Ah 
136 9.3 Me 
R Cam 
142584 
105 11.2 Cy 


122 12.0 Cy 
130 13.0 Me 


R Boo 

143227 
104 7.4Jo 
107 7.6 Jo 
115 83 Ah 
116 7.7 Jo 
120 8.3 Ah 
120 7.5 Ad 
122 7.7Jo 
122 7.9 Me 
125 7.6 Ad 
125 84Ah 
125 84 Pt 


J.D.Est.Obs. 


R Bu 0 


U 300 
144918 
105 10.9 Cy 
iZ? 2s 
126 10.9 Me 
137 10.7 Bw 
Y Lup 
145254 
9.9 Bl 
S Apes 
1459071 
075 10.4 Ht 
081 10.7 SI 
090 10.8 BI 
099 10.4 Ht 
104 10.5 Ht 
RT Lis 
150018 
3 8&8 Me 
5 8.9 Pt 
T Li 
I50519 
1 13.2. 
128 13. 6L 


090 


1 
1 


ty bo 


106 11.0 Ko 
120 10.6 Ah 
122 11.8 Jo 
122 11.5 Me 
125 12:7 Pt 
125 12.0Jo 


J.D.Est.Obs. 


RS Lis 
151822 
099 8&8 
116 7 
125 8 
128 7 


152849 
099 13.0 Ht 
104 12.8 Ht 

X Lis 

153020 
116 11.0L 
124 10.5 Me 

W Lis 

153215 
124 12.7 Me 


128 12.1 L 
S UMr 
153378 

104 10.4 Jo 

106 10.7 Ko 

116 10.2 Jo 

119 9.9 Jo 

120 10.3 Ah 

122 9.7 Jo 

124 10.4 Me 

125 10.1 Pt 

125 10.6 Sf 

128 9.9Jo 

129 10.0 We 

129 10.2 Ko 

131 10.3 Ah 

135 10.2 Me 
U Lr 
1536204 

124 10.6 Me 
7 Nor 
153054 

099 7.2 Ht 

104 7.1 Ht 
R CrB 
154428 

863 6.0 He 

866 6.0 He 

877. 7.1 He 

096 5.9 Hr 

100 5.9Hr 

101 60Hr 

i102 5.9 Hr 

104 6.0Jo 

104 6.0Cy 

105 6.3 Cy 

105 5.8Hr 

106 5.9Hr 

106 5.9Ko 


Ol 


VED Dt 


J.D.Est.Obs. 


106 
107 
108 
109 
111 
114 
114 
115 
116 
117 
117 
118 
119 
119 
120 
120 
120 
i20 


130 


ae eee ee 
WWW WH WWW Ww 


\ in d& QO be ee 


_ 
Go & 
~~ = 


— 


137 


R CrB 
154428 
6.3 Cy 
5.9 Hr 
5.8 Hr 
6.3 Cv 
6.3 Cv 
6.0 Cv 
5.9 Le 
6.1 Ah 
6.0 L 
6.01 
3.8 Jo 
6.0L 
5.9 Oy 
6.0 Cy 
6.2 Ad 
6.1 Ra 
6.1 Ah 
6.0L 
6.0 Jo 
6.1 Hf 
6.1 Wd 
6.0 Ko 
Pt 
3 Me 
9L¢ 
0 Me 
Me 
Me 


cmon 
a 1S io oo NAS 


wun 


RING 
J.D.Est.Obs 


Servers 


MArcH, 


R CrB 
154428 
137 
139 
140 
144 


6.0 Me 
5.9 Me 
6.1 Me 
X CrB 
154536 
11.0 Cy 
11.0 L 
11.3 Cy 
11.91 
HM Pt 
<0 ii 0 Me 
R SER 
154615 
8.4 Cy 
8.9 Cy 
9.0 Pt 
8.9 Mle 
V CrB 
154639 
9.4Cy 
8.6 Jo 
10.0 Cy 
9.9 Ah 


105 
116 
122 


125 
125 


105 
119 
125 
125 


105 
107 
119 
120 
122 
122 88&Jo 
9.0 Pt 
9.0 Jo 
10.1 Ah 
R Lis 
154715 
iy 19h 
124 10.7 Me 
R Lup 
154736 
134 10.6 Me 
RR Lis 
155018 
10.1 L 
125 9.2 Pt 
125 9.4Me 
RZ Sco 
155823 
102 10.8 Ht 
12> 12:1 Pt 
125 12.1 Me 
Z Sco 
I0002I 
117 11.9L 
130 12.0 Me 
R Her 
160118 
125{/13.2 Me 
U Ser 
160210 
9.2 Cy 
10.1 Cy 
10.0 Pt 


125 
128 
131 


116 


109 
119 
125 


6.0 Me 


9.9 M e 


1933. 
J.D.Est.Obs 


U Ser 
160210 
126 10.1 Me 
X Sco 
16022Ta 
117 10.8 L 
124 11.0 Me 


SX Her 
160325 
106 8.9 ke 
1146 8.5L 
122 7.9 Me 
123 8.0 Me 
124 7.9 \e 
125 7.9 Me 
125 8.1Pt 
126 7.9 Me 
128 8.0 Me 
129 7.8 Me 
130 7.9 Me 
130 S4L 
130 8.0 Pt 
131 7.9 Me 
134 7.9 Me 
135 7.9 Me 
136 7.9 Me 
137 8.0 Me 
139 7.8 Me 
140 7.9 Me 
144 80 Me 
RU Her 
160625 
109 12.2 Cy 
116 12.2 L 


I61122a 
102[12.6 Ht 
125[12.0 Pt 

S Sco 

161122b 
102[12.6 Ht 
125[12.0 Pt 

W CrB 

161138 
126 12.7 Me 

W OpH 

101007 
116 98L 
125 10.2 Pt 
125 10.1 Me 

V OpuH 
162112 

8.7L 

8.5 Pt 
U Her 
162119 

7.6 Cy 


7.4Jo 


106 
107 
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VARIABLE STAR 
J.D.Est.Obs. 


J.D.Est.Obs 
U Her 
162119 

116 7.3 J ) 

120 7.6 Ah 

122 7.4Jo 

125 7.5 Ah 

Igo #3 Ft 

125 7.0 Me 

128 7.5Jo 

131 7.7 Ah 

132 7.7 Ah 
SS Her 
162807 

116 11.9L 

124 11.2 Cy 


Ize G12 Pt 
125 10.9 Me 
130 10.6 L 


T Opn 
T6281 
196 12.21. 
125 11.8 Pt 
W Her 


163137 


093 8.5 BR 
097 84BR 
106 8.0 Ko 
107 7.8Jo 
116 8.0Jo 
118 82BR 
122 82Jo 
122 8.2 Me 
124 83BR 
125 8&3/Jo 
125 8.0 Pt 
132 84BR 
133 84BR 
R UM 
163172 
107 9.4]Jo 
116 9.4L 
117 9.3 Jo 
122 88Jo 
125 89 Jo 
125 9.2 Me 
128 9.0 Jo 
132 8&8 He 
R Dra 
163266 
104 9.5 Jo 
117 10.5 Jo 
119 10.4 Sh 
119 10.6 Hf 
119 10.6 Wd 
120 11.0 Ah 


122 10.7 Hf 
122 10.6 Wd 
125 10.9 Pt 
10.4 Si 
11.3 Me 


131 


R Dra 
163266 
132 11.3 Wd 
137 11.3 Wd 
RR Opn 


104319 
106 8.9 Ko 
116 8.6 L 
25 68:7 Pt 
126 9.5 Me 

S Her 

164715 
107 8.1 Jo 
119 7.8 Jo 
ZZ 2540 
125 78 Pt 
125 7.6 Me 
128 7.7 Jo 
132 7.8 Ah 

RS Sco 

IO4S44 
102 7.2 Ht 


RR Sco 
105030a 
O81 9.3 SI 
102 10.7 Ht 
SS Oru 
105202 
126 12.6 Me 
RV Her 
165631 
107 11.5 Jo 
116 12.0 L 


126 12.0 Me 
RT Her 
170627 
125[12.9 Pt 
139 13.4 Me 
RW Sco 
1708 33 
134 12.3 Me 
Z OpuH 
171401 
125 12.6 Pt 


126 12.5 Me 
RS Her 
171723 
104 9.7 Jo 
107 9.6 Jo 
125 9.0 Pt 
130 86 Me 
132 9.0 Ah 


J.D.Est.Obs. 


S Oct 
172486 
074 11.3 Ht 
O82 11.5 Bl 
090 11.9 Bl 
099 12.2 Ht 
104 12.4 Ht 
RU Opu 
172809 
10.9 To 
10.7 Jo 
98L 
10.0 L 
125 10.7 Pt 
130 11.2 Me 
RT SER 
173417 
fis 15-23 
W Pav 
174162 
9.2 Bl 
090 9.3 BI 
102 9.8 Ht 
RS OpnH 
174406 
125 11.0 Pt 
U Ara 
174551 
102[13.0 Ht 
RT Opn 
175111 
125[12.5 Pt 
RY Her 
175519 
OL 


104 
107 
116 
120 


O82 


wns 
Wwwwyu 


tn 


/ 
li? 13: 
IZo 43,5 Pt 
126 13.4 Me 

V Dra 

175654 
lif T1611. 
125 12.5 Pt 
139 11.3 Me 
R Pav 
180363 

8.9 Ht 
T Her 
180531 

8.8 He 

9.4 He 

11.6 Jo 
hee 
113 L 
11.3 Jo 
11.0 Jo 
11.0 Me 
10.9 Pt 
5 11.0 L 
32 9.7 Ah 
34 9.8 Me 


102 


864 
877 
116 
116 
120 


American 


Association 








W Dra 
180565 
12.9L 
10.9 L 
123 10.5 Me 
125 11.4 Pt 
125 10.4L 
X Dra 
180666 
125 11.2 Pt 
RY Opu 
181103 
9.5 Cy 
9.5 Pt 
8.9 Me 
W Lyr 
181136 
9.6 Jo 
9.3 Jo 
8.8 L 
8.7 
9.2 Jo 
8.7 Me 
8.9 Pt 
8.8 Ah 
8.8 Jo 
8.5 Ah 
HER 
182224 
120 13.7 L 
T SER 
182306 
D> iz Pt 
31 12.2 Me 
SV Dra 
183149 
117 10.4L 
125 10.8L 
131 10.7 Me 
RZ Her 
183225 
117 10.6 L 
131 11.6 Me 


106 
118 


124 
125 
131 


107 
116 
116 
120 
122 


124 
125 
125 
128 
132 

S\ 


12% 
13 


X OpH 
183308 
106 7.3 Ko 
107 ta J Jo 
109 7.2Cy 
7 ZH. 
i20 7.4Jo 
122 7.3Jo 
Me BO gs 
125 7.1 Me 
128 7.0 Jo 
137 7.5Ra 
RY Lyr 
184134 
a7 TAL 
125 11.8 Pt 
128 11.6 Me 


OBSERVATIONS RECEIVED DuRING MARCH, 
J.D.Est.Obs. 


J.D.Est.Obs. 


R Sct 
184205 
866 5.8 He 
105 5.2Cy 
106 5.3 Ko 
108 5.44Hr 
116 5.0L 
120 5.11 
123 5.8 Me 
124 5.6 Me 
124 5.3 Cv 
125 55 Ra 
125 5.6 Pt 
125 5.6 Me 
126 5.4 Me 
128 5.4Me 
128 5.0L 
130 5.6 Me 
131 5.3 Me 
Is2 3.5 Ft 
134 5.4 Me 
135 5.4 Me 
136 5.4 Me 
i37 5.4 Me 
137 5.8Ra 
129 5.4Me 
140 5.4 Me 
144 5.3 Me 
Nov Aot 
184300 


107 10.7 Jo 
122 11.0 Jo 
125 11.7 Pt 
1s2 117 Pt 
139 10.8 Me 
RX Lyr 
185032 
125/13.0 Pt 
ST Sar 
I85512a 
iy i251. 
b. Lae 
185634 
117 10.6L 
125 10.6 Pt 
128 10.6 Me 
R AgI 
190108 
106 11.5 Ko 
125 11.6 Pt 
128 12.2 Me 
130 11.5 Cy 
V Lyr 
190529a 
125[12.9 Pt 
RX Scr 
190818 
117 9.3L 
128 9.6 Me 


J.D.Est 


1933. 
Obs. 
RW Scr 
1908 19a 
117 10.4L 
125 10.5 Pt 
128 10.9 Me 
TY Aow 
1G0V07 
125 10.5 Pt 
131 10.5 Me 
S Lyr 
190925 
7 2381, 
i39 13.2 Me 
X Lyr 
190926 
125 9.0 Pt 
RS Lyr 
190933a 
118 i381 
125[12.7 Pt 
RU Lyr 
190944 
125 12.6 Pt 
128 12.9 Me 
U Dra 
190967 
13.0 L 
i27 i 
13.0 Pt 
128 12.9 Jo 
130 12.8 Me 
W Aor 
191007 
125[12.6 Pt 
T Soar 
IQIOI7 
S 8.0 Me 
2 79Pt 
R Sar 
IQIOIO 
132 12.5 Pt 


140 12.0 Me 


106 
118 
125 


) 
> 
rm 


RY Sar 
191033 
124 8.5 Me 
125 8&7 Me 
128 8&8 Me 
130 8.9 Me 
134 8.9 Me 
135 8.9 Me 
137 9.2 Me 
139 9.2 Me 
140 9.2 Me 
144 9.4Me 
TY Sear 
IQI124 
136[12.4 Me 
S Scr 


IQI219a 


120 10.8L 
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VARIABLE STAR OBSERVATIONS RECEIVED DurtING Marcu, 1933. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
S Sar Ri Cye RU Aor U Cre UX Cre X PeEc 
101319a 194048 200812 201647 205030a 211614 
12410.8Me 120 83Ah 117 10.3L 123 84Me 139[13.0Me 139 10.2 Me 
132 11.5 Pt 122 7.9Jo 124 109Me 125 7.9]Jo R Vut S Mi 
TZ Cyc 123 8.7 Me Z AOL 132 87 \h 205923a 212030 
191350 128 8.0Jo 200906 132 7.7P 122 10.0Jo 082 94BI1 
107 10.3 To 132 86Ah_ 134 11.5 Me Z De! 125 98 Jo W Cyc 
128 10.9Me 132 8.5Pt R SGE 202817 132 9.4Pt 213244 
132 10.0 Pt 137 9.0 Me 200916 118 8&6I 134 94Me 107 67L 
U Lyr TU Cve 123 9.2Me 132 9.0Pt TW Cyc 118 66L 
191637 194348 134 9.0 Me 136 9.3 Me 210129 120 63 Me 
107 96Jo 119f11.7Ry 140 86 Me Si Ce 120 12.2 L 125 62Mc 
1146 9.5 Jo 137 12.0 Me RS Cyc 202954 137 12.1 Me S Cep 
122 9.6Jo X AaL 200938 +«=s«O74 «11.5 Ht R Eou 213678 
196 10.7 Me 194604 105 8.2Cy 082 11.7 Bl 210812 104 8&7 Jo 
128 9.6Jo 132[12.3 Pt 107 7.3Jo 090 11.8 Bl 083 10.1 BR 106 9.3 Cv 
132 94Pt x Cre is 42% 106 10.9L 087 103BR 116 8&4Jo 
AF Cyc 194632 116 7.2Jo 118 10.1 L 120 12.4L 119 8.5 Pt 
192745 106 86Cy 118 7.2L 132 10.0 Pt T Cep 119 9.2Cy 
5 70Ah 106 80Ko 123 7.5Me 135 96 Me 210868 120 84Jo 
120 7.2Ah 107 84Jo 124 7.8Cy V Vur 104. 6.0 Jo 122 83Jo 
2 67 Ah 122 9.0Jo 125 7.2Jo 203226 106 610y i125 85Jo 
1x (xG 123 93Me 132 7.2Pt I32 88 Pt 106 5.5 Ko 125 9.5 Ra 
192928 124 9.5 Cy R Det S Der 115 59Ak 128 8.3 Jo 
117 10.9 L 132 93 Pt 201008 203816 116 56Jo 131 94Je 
132 10.7 Pt RR Aor 120 12.8 L 082 9O9BR 119 590Oy 136 9.0 Me 
135 10.5 Me 195202 132 13.5 Pt 087 10.0BR 119 60Pt RU Cyc 
RT Aot 117 76L 139 12.4Me 132 11.8 Pt 120 5.7 Ad 213753 
193311 139 8&7 Me Sx ve 125 11.5Me 120 5.7 Jo 107 9.9Cy 
7 i211 Nov Cyc 201130 ¥ Gre 120 61Ra 107 9.9 Jo 
132 12.2 Pt 195553 132 12.2 Pt 203847 i20 59Ah 116 10.0Ry 
R Cyc 132[12.2 Pt 137 12.3 Me 107 9.7 Jo 122 59Hf 118 9.4Me 
193449 £ 4xeG WX Cyc 113 9.4L 122 6.1 Wd 11° 90Pt 
19 8.5 Ko 195849 201437b 116 9.6 Jo 122 5.7Jo 120 9.5Jo 
107 87Jo 107 9.1 Jo 107 12.3 Jo 118 9.71 125 59HfF 120 9. Ah 
15 89Ah 113 8.4L 116 12.5 Jo 132 9.5 Pt 125 56Ad 123 9.7 Ry 
116 9.0Jo 118 8.2L 117 12.6L 135 10.1 Me 125 5.5Jo RV Cyc 
120 10.2Mec 122 8.7 Jo 25 12.5 Jo Y Aor 125 5.9 Ah 213973 
1200 91 Ah 123 8.2Me 132 12.1 Pt 03905 125 590Oy 119 6.5Pt 
iz Site 128 87 fo 135 12.5 Me 137 11.8 Me 127 58Si RR PEG 
122? 92Me 132 8.0Pt V Scr T Der 128 5.4Jo 214024 
128 9.4 Jo SY Ag. 201520 204016 28 5.8Hi 139 11.8 Me 
132 9.7 Ah 20212 123 12.4Me 117 12.0L 130 5.8 Oy R Gru 
132 88Pt 117 12.61 124 12.3 Me i32 12.7P 130 5.3 Ko 214247 
137 9.9 Me 123 12.2Me 125 12.3Me 137 126Me 131 59Ra_ 074 10.3 Ht 
RV Aor 132 13.0 Pt 126 12.3 Me V Ac 131 58Ah C82 10.3 Bl 
193509 S Cye 128 12.3 Me 204102 131 5.8Si 090 11.4 Bl 
N7 92L 200357 130 12.3 Me 117 8.2L 131 6.0 Me RT Pec 
132 98Pt 132[124Pt 131 12.3 Me 134. 84Me 132 5.8Ah 215934 
134 10.0 Me S Ao. 134 12.4 Me r Aor 135 58Ad_ 075 10.0 BR 
T Pav 200715a_ «135 12.4 Me 01405 142 60Ad 078 10.0BR 
_ 193972 123 94Me 136 126Me 134[11.8 Me Y Pav 083 10.1 BR 
074[(13.2Ht 132 9.3 Pt 139 12.6 Me RZ Cyc 211570 ~—«087:10.1 BR 
W2{13.2Ht 134 94Me 140 12.6 Me 204846 (74 58Ht 093 10.3BR 
RT Cyc 140 9.1 Me U Cr 132 12.2Pt 099 61Ht 094 103BR 
194048, RW Aor 01647, «137 12.3Me 104 58Ht 095 10.4BR 
16 7.7Ko = 200715b = 107, 8.5 Jo X Det X Pec 097 104BR 
WW? 7.5Jo 132 95Pt 116 83 Jo 205017 211614 RZ Pr 
= +: “3 120 88Mc 137 118Me 107 11L4L 220133b 


122 83Jo 


118 10.9 L 


119 12.1 Pt 
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VARIABLE STAR OBSERVATIONS REcEIVED DurING MArcH, 1933. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
S Gru x LAC V Cas Z AND zE Cas Z PEG 
221948 223841 230759 232848 233956 235525 
074121 Ht 107 86Jo 128 97H 086 10.3Cy 106 13.31 117 89]Jo 
SLac 113 86L 129 95Ko 092 10.3Cy 118 13.31 117 8&8 Me 
222439 117 9.0Jo 131 96Ah 112 105Cy 128 13.4L 118 SOL 
074 83Wr 118 8.6L W Pec 117 10.6 Me RR Cas 119 90Pt 
107 10.2Jo 118 8&8&Me 231425 119 10.3 Cy 235053 127 88&L 
113 10.4L 119 86Pt 104 95Jo 119 10.2 Pt 121 12.0Bn Y Cas 
116 10.7Ko 120 87Jo 107 94Jo 12010.00Jo 127 12.1Bn 235855 
Hz Tajo i227 S81. 113 9.9L 130 10.4 Ko V Cer 117 13.71, 
118 10.5 L RW Pre 116 9.4Jo ST ANnpb 235200 118 13.4B 
118 10.6 Me 225914 117 9.7 Me 233335 082 9.6 Bl 128 13.3L 
119 10.8 Pt i106 10.9L 118 9.5L 104 87Jo 090 9.6 BI SV Anp 
i120 116Jo 118 99L 119 94Jo 107 &8Jo R Tve 235939 
127 107 L 119 10.0Pt 122 93Jo 112 9.0Cy 2352065 104 10.5 Jo 
R Inp 128 9.9L 27 95. 116 88Jo 074[13.3 Ht 112 11.2Cy 
222867 R Perc S Perc 117 91 Me 104/130 Ht 117 11.3B 
074 9.2 Ht 230110 231508 119 9.1 Pt R Cas 117 11.3 Me 
082 85Bl 119126Pt 077 83Wr 119 89Jo 235350 119 11.2 Pt 
090 9.0 Bl V Cas 3 SIL 119 90Cy 120 120B 119 11.4 Jo 
099 9.2 Ht 230759 117 9.2Me 122 85Jo 122 118Jo 119 11.2Cy 
104 93Ht 106 106Cy i118 94L 128 8.7 Jo ZL re 122 11.7 Bw 
T Tuc 117 10.3Me 119 9.3 Pt R Aor 235525 122 11.3 Jo 
223462 119 99 Pt V PHE 233815 107 94Jo 128 12.3 Jo 
099 11.0 Ht 120 9.8 Ah 232746 074 82Ht 113 88&L 
104 10.7 Ht 122 9.5Jo 074f13.2Ht 082 83BI 
125 98Ah 099[13.2Ht 090 8.0BI 
106 8.2L 
RAPIDLY VARYING IRREGULAR VARIABLES, 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
005840 RX ANpROMEDAE— 060547 SS AuRIGAE— 
7115.3 11.6 Ry 7124.6 11.8 Me 7123.6 11.8 Me 7128.4 14.0L 
7116.5 11.7 Ry 7124.7 12.0 Pt 7124.3 12.4 Ry 7129.3 14.5L 
7116.5 11.7 Ko 7125.6 12.1 Me 7124.6 12.4 Me 713061132 Me 
7ii7.s 12.3 Ry fiza# 125 Ft 7124.7 12.2 Pt 7131.6[13.2 Me 
7117.6 12.1 Me 7126.6 12.1 Me 7124.7 12.7 Cy 7132.7[12.5 Pt 
7118.4 12.4 Ry Fiztd Tis vt 7125.6 13.4B 7134.6[12.5 Me 
7118.6 12.4 Me 7128.3 11.6 Ry Jizo/ 13.1 Pt 7142.7[11.5 Pt 
7119.3 12.1 Ry 7128.6 11.3 Me 7126.6 13.3 Me 7145.6[13.5 Me 
7119.6 12.0 Me 7130.5 11.3 Ko dg ah eva 
7119.7 11.8 Pt 7130.6 11.3 Me 074922 U GeMINorRUM- 
7120.6 11.5 Me 7131.6 11.5 Me 7081.2 10.2 S1 ~ 7125,6[13.0 Me 
7121.6 11.2 Me 7131.7 11.6 Pt 7107.3 14.0 L 7126.6[13.6 Me 
7121.7 11.6 Pt 7132.7 11.9 Pt 7117.3 14.1 L 7127.7[ 12.4 Pt 
7122.6 11.4 Cy 7133.6 11.8 Me 7117.7 13.9 Me 7128.4 14.3 L 
7122.6 11.4 Me 7134.6 11.7 Me 7118.4 14.2 L 7129.3 14.1L 
steeds Viet 7140.6 11.8 Me 7120.3 14.1 L 7130.6[13.8 Me 
7123.4 11.5 Ry 7145.6 11.8 Me 7120.7 13.9 Me 7131.6[13.8 Me 
7123.6 11.6 Me 7121.7 13.9 Me 7132.7[13.0 Me 
060547 SS AvuRIGAE— 7122.7[13.8 Me 7133.6[13.0 Me 
ftig 1454, 7121.7 11.2 Me 7123.6[13.3 Me 7134.6[ 13.1 Me 
7118.4 14.5 L 7121.7 11.0 Pt 7124.6[13.6 Me 7145.6 9.3 Me 
7119.7 12.7 Me 7122.5 11.3 Cy 081473 Z CAMELOPARDALIS- 
7120.3 11.0 L 7122.5 11.8B 7106.3 13.0 L 7117.3 12.0 Ry 
7120.5 11.0 Cy 7122.7 11.5 Me 10/3 13.1 L 7117.6 11.9 Me 
7120.6 11.1 L 7122.7 11.6 Bw 7116.6 12.1L 7118.3 12.0L 
7120.6 11.0 Me 7123.5 12.1 Ry 7117.5 12.11. 7118.4 11.6 Ry 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING Marcu. 1933. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
081473 Z CAMELOPARDALIS— 213843 SS CyGni 
7118.6 11.5 Me 7128.4 12.3 Ry 7096.0 8.3 Hr 7120.3 11.8 Ah 
7118.7 11.9 L 7128.6 12.0 L 7097.0 9.0 Hr 7120.6 11.8 Me 
7119.6 11.2 Me 7128.6 12.3 Me 7100.4 8.3 Hr 7120.7 12.1 L 
7119.7 11.1 Pt 7129.0 12.3 Me 7104.6 9.0 Jo 7120.9 12.0 Jo 
7120.3 11.6 L 7129.3 12.41 7105.0 8.9 Hr 7121.6 11.8 Me 
7120.6 11.1 L 7129.8 12.8 Me 7105.9 9.0 Hr 7122.6 11.8 Me 
7120.6 10.6 Me 7130.6 13.1 Me 7105.9 8.7 Cy 7122.7 11.7 Pt 
7121.7 10.7 Me 7130.8 12.7 Pt 7106.2 9.0L 7124.0 12.0 Me 
7121.7 10.6 Pt 7131.0 13.0 Me 7106.5 8.9 Cy 7124.6 11.8 Me 
7122.7 10.4 Pt 7131.6 13.1 Me 7106.9 9.3 Ko 7124.7 11.7 Pt 
7122.7 11.0 Me 7131.7 12.7 Pt 7107.2 9.3L 7125.0 11.9 Me 
7123.4 11.0 Ry 7132.6 12.6 Ry 7107.5 9.2 Cy 7125.3 11.8 Ah 
7123.6 11.4 Me 7132.7 12.7 Pt 7107.6 10.0 Jo 7125.7 11.7 Pt 
7124.6 11.5 Me 7133.6 13.1 Me 7108.3 9.4 Hr 7126.0 12.0 Me 
7124.7 11.2 Pt 7134.6 13.1 Me 7108.9 99 Hr 7126.6 11.8 Me 
71256 11.5L 7135.0 13.1 Me 7109.9 10.1 Cy 7127.0 11.8 Me 
7125.6 11.5 Me 7136.0 12.9 Me 7113.2 1121. 7128.3 11.8 L 
7125.7 11.4 Pt 7137.0 12.8 Me 7115.2 11.8 Ah 7128.7 12.1L 
7126.0 11.6 Me 7138.0 12.8 Me 7116.7 12.0 L 7129.0 12.1 Me 
7126.6 11.7 Me 7140.0 13.1 Me 7116.9 12.0 Jo 7131.0 11.8 Me 
7126.0 11.7 Me 7141.0 12.9 Me 7117.2 12.1 L 7131.7 11.7 Pt 
7127.7 11.6 Pt 7145.6 13.2 Me 7117.6 11.8 Me 7132.0 12.1 Me 
7128.4 12.2 L 7117.7 12.0 L 7132.9 11.7 Pt 
(94512 X LEonis— 7118.2 12.1 L 7135.0 11.9 Me 
7117.7 12.0 Me 7124.7[12.6 Pt 7118.6 11.8 Me 7136.0 11.9 Me 
7118.6 12.5 B 7125.6[13.0 B 7118.7 12.1L 7137.0 11.9 Me 
7118.7 12.5 Me 7128.6[12.6 Me 7118.9 11.8 Hr 7138.0 11.9 Me 
7119.6 12.7 Me 7130.6[12.4 Me 7119.6 11.9 Me 7140.0 11.9 Me 
7120.7 13.3 Me 7131.6[12.5 Me 7119.7 11.7 Pt 7141.0 11.8 Me 
7122.7[12.6 Pt 7145.6[12.6 Me 7120.2 12.0 L 7145.0 11.6 Me 
202946 SZ Cyvcni— 
7124.7 89 Pt 71329 9.8 Pt 
7125.7 9.0 Pt 
SUMMARY FoR Marcu, 193 
Observa- Observa- 
Observer Initial Vars. tions Observer Initial Vars. tions 
\hnert \h 47 129 Jones Jo 102 428 
Aldwell Ad 14 40) Kah Ka 1 3 
Allen, P. R. \l 1 1 Kohi man Ko 40) 61 
Baldwin, J. M. Bl 49 75 Lacchini 8 147 332 
Beyer BR 8 74 pane Lg 1 8 
Bigelow Bw 12 12 \icKnelly My 19 24 
a mn 5 55 70; \IcLeod Me 10 16 
Brown, A.N. Bn 4 12 Meek Me 230) 460 
Buckstaff,E. M. Bt : 2 Monnig Mg 8 8 
Buckstaff,R.N. Be 3 9 O'Byrne Oy 12 31 
Cilley “Cy 61 154 Peltier Pt 198 264 
Ford Fd 6 6 Raphael Ra 15 22 
Friton Kn 1 2 de Roy Ry Y 34 
Godfrey Club GD Zz 5 Schenkman Se 1 2 
Hartmann Hf 27 63 Shinktield S] 19 29 
Hess He 10 17 Shult Sz 3 3 
Hildom, A, Hi 8 11 Simpson Si 6 8 
Houghton Ht 68 141 Smith, I*. P. Sg 7 16 
Hurahata Hr 7 4] Smith, F.W. Sf 5 8 
Jansen I 8 16 Smith, L Sh 8 8 
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SUMMARY FoR Marcu, 1933—Continued. 


Observa- Observa- 
Observer Initial Vars. tions Observer Initial Vars. tions 
Smith, R. Sr l 1 Wetherbee We 13 13 
Stearns Si 2 2 Wright Wr 10 14 
Watson Wa 5 8 = ae as 
Webb Wd 29 67 Potals 4 389 2750) 


variable star observations published herewith. To the regular observer this is an 
open book, but to the layman seeing these tables for the first time it can well be 
imagined that he may be puzzled by the form of publication used. 

Let us take the data given under the first few stars. V Scl, 000339, denotes 
the variable “V” in the constellation of Sculptor. Its right ascension is 00" 03 
and declination, south 39°, both referred to the epoch of 1900. An observation, 
magnitude 12.2, was made by Bl, Baldwin, of Melbourne, Australia, on Julian 
Day 2427082, corresponding to January 9, 1933. 

S Scl, 001032, is variable “S” in Sculptor, R.A. 00" 10", Decl. south 32°. Ob- 
servations were made of this variable by Ht and Bl, Houghton and Baldwin, on 
Julian Days 2427074, 7082, 7090, 7099, and 7104, of the magnitudes 9.1, 9.4, 9.6, 
10.3, and 10.5 respectively, corresponding to January 1, 9, 17, 26, and 31. 

X And, 001046, is variable “X” in the constellation of Andromeda, R.A. (0 
10", Decl. north 46°. Observations were made by Jo, B, and Me: Jones, Bouton, 
and Meek, on Julian Days 2427107, 7116, 7117, 7119, 7122, and 7128, corresponding 
to February 3, 12, 13, 15, 18, and 24, with magnitudes from 12.6 to 11.5, an in- 
crease of about one magnitude during this time, allowing for accidental error of 
observation. The sign [ placed before the indicated magnitude denotes that the 
variable was not then visible and must have been fainter than the designated mag- 
nitude. A decimal following the Julian Day (see observations under Rapidly 
Varying Irregular Variables) indicates the fraction of the day elapsed sinc 
Greenwich Mean Noon at the time the observation was made, .5 being about mid- 


night, .6 between 13" 12" and 15" 35", astronomical time. 

This method of publication is adopted mainly for the purpose of saving space 
in printing and to present the material in a form readily adapted to the needs of 
the professional astronomer. And, too, it trains the amateur variable star ob- 
server in the methods of the practical astronomer. 

ll of this, and more, is described in the A.A.V.S.O,. Circular of Instruction, 
which is gladly sent to all inquirers by addressing the Recorder at Harvard Col- 
lege Observatory, Cambridge, Massachusetts. 

LeEoN CAMPBELL, Recorder 

April 11, 1933. 


Meteor Notes from the American Meteor Society 
By CHARLES P. OLIVIER, President 


In the early part of the year most of our observers are not very active, as few 
prominent meteor showers appear. Therefore not many regular reports arrive 
before summer. The writer has, however, examined several from F. W. Smith 
Glenolden, Pennsylvania, and found three well-detined radiants as follows: 




















Vete or Note A) 
AMS. Date a. S Rewer. 
No. 1933 G.M.T. 
779 Jan. 2.96 226.5 +42.9 10 VG 
88 239 eee - 4 Gao 


85 214.2 —14.1 4 Gi 


= 





meteor’s projection coming farther than 2° from 
10 within 1 
For the Quadrantid epoch we have the foll 


first two by F. Smith of Glenolden, Pennsylvania: 


Simpson of Webster Groves, Missouri: and the 
ster Groves, Missouri. These tigures prove 

progress just before dawn on the night of Jat 
by Simpson averaged considerably brighter than 
two of the latter being of 4 or 5 magnitude I 


partly accounts for this. 





1933 Began Ended Total Meteors I 

Jan. 0 M15 17 235 80 3 1.0 
4 [50 18:20 30 15 0.9 
2 550 18:15 18 0.6 
3 15:50 17:05 16 0.9 
3 15:50 17:05 8 0.8 





\ paper entitled “Daily and Monthly Mete 
Doris M. Wills was read at the April meeting 
Sciences. It was based upon A.M.S. data. 7 
paper entitled “Heights and Train-drifts of the 
meeting of the American Philosophical Society. 
the local network (i.e. New York to Virginia ) 


Belated reports for 1932 continue to arrive, 


ie Southern Hemisphere. Records of the f 


Observer and Station Nights 
Buckstaff, R. N., Oshkosh, Wisconsin 
Dawson, Prof. B. H., La Plata Observa- 
tory, Argentine Republic 
Dartayet, Prof. M., La Plata Observa- 
tory, Argentine Republi 
Morshead, I. J., New Plymouth, N. Z. 
Geddes, M., Otekura and New 
Plymouth, New Zealand 
Geddes, M., Otekura and New 
Plymouth, New Zealand 13 
McKee, J. F., Belleville, Ohio 


Deutsch, Armin, Muskegon, Michigan l 
Additional Fireballs 


Total 


Previously reported 
Corrected Annual Total (1932) 
These observations bring Mr. Geddes’ 
served on 28 nights, in addition to the 12 


» Quadrantid radiant, No. 2779, is interest 


ing because it 1s very sharp, n 
he adopted center, and 8 of thé 
wing hourly rates reported, the 
the second two by J. W. 
ith by J. F. Hickerson of Web- 





it an excellent shower was in 
? 


uary 2-3, 19 


3. The meteors seen 
se recorded by Smith, all but 


rer transparency, 0.6 or 0.9 


R Cor.Rate 

ye 2:2 E.S.T. used 
30.0 x E.S.T. used 
43.2 72 C.S.T. used 
12.8 2 C.S.T. used 
6.4 8.0 C.S.T. used 


r Rates” by Chas. P. Olivier and 


e Pennsylvania Academy of 


he writer will give, on April 22, a 





Leonid Meteors of 1932,” at the 
This is based upon the results of 
t 14 stations. 


especially from our observers in 


llowing have been received 


Meteors Remarks 
5 1 t lescopic 
14 Telescopic 
13 Telescopic 
4 Telescopic 
_ , 
| 4 | elescopic 
442 Ct fotnots 
4 Occasional meteors 
27 previously reported 
4] Perseids 
2 


58.54 

59 ORE 
tal le vea » 1136 mete 
s p etc s listed above 







































2756) 





e wel 


come 


\leteor Notes 


he following new members: 


Fred T. Wylie, 


Stephenson Smith, 312 Sheridan Road, Menominee, Michigan. 


or DY 
we Date 
1932 G.M.T. 
Jan. 13.64 
April 10.67 
April 10.67 
\pril 11.67 
April 10-11c 
May 3.68 
May 3.68 
May 4.67 
May 4.67 
May 4.67 
May 8.66 
May 12.68 
May 12.68 
May 12.68 
May 12.68 
May 12.68 
May 16.68 
May 16.68 
May 16.68 
June 1.67 
June 9.68 
June 12-13 
June 12-13c 
June 12-13c 
June 12-13c 
July 28.67 
July 28.67 
July 28.67 
July 28.67 
July 29.67 
July 29.67 
July 30.67 
July 30.67 
July 30.67 
July 30.67 
June 11.56 
June 30.52 
July 28 
July 30 
July 30 
July 30 
July 30 
July 31 
July 31 
July 31 
Aug. 1 
Aug. 1 
Aug. | 


The accompanying 
from observations made 


Mr. Geddes 


260.0 
335.0 
276.5 
285.0 
336.5 
340.0 
284.5 
309.0 
330.0 
334.0 
343.7 
264.0 
279.0 
349.5 
282.0 


336.0 


342.0 

19.0 
101.0 
343.0 
345.5 


283.0 


301.0 
339.0 


le 
1 


530 N. 


69th Street, Wauwatosa, Wisconsin. 


table gives radiants for 1932 deduced by R. 


A. McIntosh 
27 


in New Zealand by himself (A.M.S. Nos. 2722 through 


7 


(2757 through 2778). 


Jit 


wit mae 


wii 


un 


mug 


RADIANTS., 


Meteors 


kL uiwui — Sa 
. . 2 we | 
N fa O o 


ey 
on 


- 
on 


- so he 
rs une oo 


— we 
bet’, 


un 
i 


Wt. 


Good 
Good 
Good 
Good 
Good 
Good 
V.Good 
( i od 
(ood 
lair 
Good 
Gor rd 
Gor rd 
Fair 
Good 
V.Good 
Good 
Poor 
Good 
Fair 
lair 
Fair 
Good 
Fair 
Fair 
Good 
Fair 
Excel. 
Good 


Excel. 
Fair 
Poor 
Excel. 
Good 
Fair 


Fair 
Fair 
Fair 
Good 
Good 
Fair 
Good 
Good 
lair 
Good 
Good 
Good 


Remarks 
2722 thru 2756 by McIntosh 
Stationary meteor. 


1 stationary meteor. 
7 Aquarids. 
Diffuse. See2157, 2697, 2704. 


Diffuse. 7 Aquarids. 
7 Aquarids. 


See 1925, 1913°?, 21747, 2717? 


m Aquarids. 


Diffuse. 


Diffuse. 


See 2760. 

See 2772. 

6 Aquarids. 

See 200?, 1160?, 1165, 1166, 
1500, 1512, 1514, 1515. 

5 Aquarids, 

See 1236. 


6 Aquarids. 
See 2766?, 
See 1054? 


2060, 2200, -05, -10. 
2757 thru 2778 by 
\M. Geddes. 


6 Aquarids. 
See 2027 ?, 
6 Aquarids. 
6 Aquarids, 
See 2200?, 

6 Aquarids. 
56 Aquarids. 
See 1195?, 


2748. 


2212, 2218, D.262. 


2200, 2756? 
See 2198. 
See 2215. 








— 
on 


-10. 
. by 


62. 
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A.M.S. Date a 6 Meteors Wt. Remarks 
No. 1932 G.M.T. 


2770 Aug. 


] 333.0 —17.5 6 Good 5 Aquarids. 
2771 Aug. 1 335.0 —35.0 8 Good 
7772 Aug. 1 340.0 30.0 8-11 Good See 26272. 2008. 2749. 
2773 Aug. 1 344.0 16.0 22 Good 5 Aquarids. 
2774 Aug. 1 354.0 20.5 9-12 Good See 1209. 
2775 Aug. 2 343.5 —15.5 6-7 Good 6 Aquarids. 
2776 ~Aug. 2-3 345.0 —15.0 6 Fair 5 Aquarids. 
2777 Aug. 5-6 334.0 a 4-6 Good 
2778 ~Aug. 5-6 346.0 —13.0 5-6 Good 5 Aquarids? 


Slower Observatory of the University of Pennsylvania, 
Upper Darby, Pennsylvania, 1933 April 19. 


The Harding County Meteor 


By C. C. WYLIE 


~h 


At about dawn on the morning of March 24, Civil Time (1933 March 23, 17 


04", 105th meridian astronomical time), a spectacular meteor fell, bursting over 





Harding county in northeastern New Mexico. Its light was so brilliant that per- 
sons in each of the following six states, New Mexico, Oklahoma, Kansas, Texas, 
Arizona, and Colorado, thought that the meteor must have fallen within a few 
miles. Indeed, one report that the meteor fell in Mexico (the republic of Mexico) 
has reached us, suggested that even there the light appeared intense. 

Detonations were reported from five states. At Elkhart, Kansas, the sound 
was compared to a battery of seventy-fives. At Liberal, Kansas, the explosions 
rattled windows. At Dalhart, Texas, windows were shaken and the earth jarred. 
At Texline, Texas, reports are that windows were broken. The area over which 
detonations have been reported is borderd approximately by the following towns— 
Folsom and Clayton in New Mexico; Kim, Colorado; Dodge City and Liberal in 
Kansas; Catesby, Oklahoma; Amarillo and Claude in Texas. It appears that, as 
is usually the case, the first detonations were followed by a roar, dying out in ap- 
proximately the direction from which the meteor came. Persons who did not see 
the meteor, but were outdoors in time to hear this roar fading out, naturally as- 
sumed that the meteor had disappeared in that direction. This gave rise to sev- 
eral reports nearly the opposite of the truth, such as that the meteor had disap- 
peared to the north of Guymon, Oklahoma. Fortunately, first reports were suffi- 
ciently numerous to make possible a quick separation of these reports based on 
sound rather than sight. 

Following the bursting and disappearance of the meteor, a cloud of meteoric 
dust was visible until after sunrise. This cloud was at a high altitude so that 


the rays of the rising sun illuminated it before other clouds in the sky, giving the 


effect of a luminous cloud, and a sky illumination the reverse of the normal sun- 
rise effect. The Kansas City office of the Associated Press kindly sent us two 
photographs of this unusual effect. 

For determining the real path through the atmosphere and locating possible 
meteorites, H. H. Nininger of the Colorado Museum in Denver, Colorado, inter- 
viewed observers in northeastern New Mexico, completely circling the end point. 
0. E. Monnig of Fort Worth, Texas, collected information, especially south of the 
path. D. P. Bissell of Guymon, Oklahoma, collected information from observers 
m that territory. R. E. Crilley, of Iowa Wesleyan College, Mt. Pleasant, Iowa, 
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has through the newspapers collected information from the entire territory over 
which the meteor attracted attention. Mr, Nininger has furnished a preliminary 
point of bursting, and Mr. Crilley has furnished a similar estimate 


estimate of the 
for the entire path. The meteor first attracted attention at a height of about 
sixy-tive miles over a point near the Kansas-Oklahoma line north of Cherokee, 
Oklahoma. It passed south of Guymon, Oklahoma, north of Stratford, Texas, a 
little south of Texline, Texas, and disappeared at a height of six to eight miles 
over a point in the vicinity of Roy and Mills, New Mexico. 

In detonations and low height of disappearance, this meteor is comparable 
the Paragould which fell in the early morning hours of February 17, 1930, Civil 
Time. It is probable that meteorites reached the earth, but the country is sparsely 
settled and Mr. Nininger writes that recovery appears doubtful. The object 
found near Stratford, Texas, is not meteoric, 

Mr. Crilley is collecting additional material for the computation of the path 
through the atmosphere, and Mr. Nininger is making another trip to New Mexico 
to direct a search for possible meteorites. Further information from persons wh 
observed this meteor in any way will be welcomed. 

University of Iowa, April 23, 1933. 

Meteor Program in Connection with the Byrd Antarctic Expedition II 

Very extensive plans are being made for a world-wide meteor program during 
the time that the Byrd Antarctic Expedition II is in the field. This program con- 
sists of two major divisions, first that to be carried on exclusively in the Antarctic, 
and second, the world-wide program in which a large number of cooperating 
stations, widely distributed over the earth will take part. 

The Antarctic night provides an opportunity to make many meteor studies 
that are not possible in lower latitudes such as long periods of continuous observa- 
tion for studying the diurnal variation, both with respect to number and direction. 

The observers will make use of reticles, determining the real paths through 


the atmosphere. These reticles will be described later. At Little America four 
reticles will be pointed in four different dirctions and at an elevation of about 45°, 
and a fifth directed toward the zenith. 

Most observations will of necessity be made during alternate two week periods 
at times when the moon is below the horizon. During the week when the moon 
is at its greatest distance below the horizon, a second station will be occupied at a 
| 


distance of thirty miles from the main base. Since this station will only 


ye occu- 
pied during these intervals it presents a considerable problem, arranging beacons 
and trail markers as well as a sufficient number of shelters along the route for 
protection in case the party is caught in a blizzard. In addition to the observations 
made with reticles, systematic attempts will be made to photograph meteor trails 
with cameras operated by means of clockwork and making use of f: 0.95 lenses. 
These cameras will operate forty-eight hours without attention. 

The world-wide program will be carried on by as large a number of stations 


as possible, covering the range of latitude from the Antarctic to 50° or 60° north 





lhe stations will be grouped with respect to latitude and designated by the 
meridian passing through the middle of the 20° longitude band containing the 
stations. 

There will be three major groups, namely the 80th meridian group, extending 
from the 70th to the 90th meridian west; the 20th meridian group, extending from 
the 10th to the 30th meridian east; and the 140th meridian group, extending from 
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the 130th to the 150th meridian east. In addition to these three major groups 
there will be many other cooperating stations. Data even from single stations in 
lower latitudes will be of value because regardless of their longitude they will be 
nearly on a north and south line with the station at Little America. For these 
observations it will be necessary to have all observers make the same type ot 


record so that the observations will be comparable. For this work two general 


types of stations will be used. One is for meteor counts only, and the other for 





meteor counts and the determination of the real path in the atmosphere. The 
latter requires two observers stationed from thirty to one hundred and fifty miles 
al If the first type of station is used the server will make the following 
ecord 


hose meteors seen in a 50° solid angle whose paths do not cross the 


boundary of this territory. 





2. Those meteors whose path crosses the boundary in either direction 


3. Those meteors whose path is completely outside of the 50° solid angle. 


4. Direction meteor is apparently travelin; 





5. Direction in which observations are made and altitt f center of field 
] 


In order to divide the sky for this work the observations will be made through 
a circle of wire approximately one meter in diamet ith a small circular eye- 


piece placed at the proper distance so as to give a s of 50°. If the other 





ype of station is used, two reticles simi will use in the Ant- 


arctic work will be necessary. 
DESCRIPTION OF RETICLE. 


The reticles that will be used are an arbitrary coordinate system, intended to 
replace the method of plotting the meteor trail on a star chart. This change is 
desirable for the following reasons. First, it permits the observer to watch the 
sky uninterruptedly for the period of observations. Second, the data are in terms 
fa system of co6rdinates, stationary with respect to the earth, rather than the 


stars which facilitates calculations of real paths through the atmosphere. It has 





been our experience that a much more accurate measurement is obtained in this 





manner than by the method of star charts. 

The entire reticle is constructed of steel wire, brazed together at each inter- 
section and consists of five concentric circles so spaced that when observed through 
the eyepiece which is merely a ring spaced one meter from the center of the 
reticle, the angular distance between the circles is 5°. Since the reticle is con- 
structed in a plane, the radii of the successive circles are the tangents of the 
angles 5, 10. 15, 20, and 25 measured in meters. In addition to these there are 
six cross wires which divide the circles into twelve parts. For convenience of 
reading, these parts are numbered from one to twelve as is the face of a clock. 


[he position of 





meteor trail is read from this co6rdinate system in terms of 
§and r read from each end of the trail. Each is read to the nearest tenth of a 
ss 





1810n, 





Note: Persons interested in codperating with such a program should get in 
touch with the Physicist of the expedition, Thos. C. Poulter, lowa Wesleyan Col- 
lege, Mount Pleasant, Iowa. Arrangements have been made with the Scientific 
Instrument Shop to supply reticles at actual cost of manufacture to anyone inter- 
ested in making observations with one of these instruments. The Scientific In- 
strument Shop will not guarantee to supply these reticles at cost ($3.90 each) un- 
less the order is received on or before August 15, 1933. 
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Notice of the Society for Research on Meteorites.—In the June-July 


issue 
of Poputar AstroNoMyY will be published a list, complete up to date, of the 


charter members of the Society for Research on Meteorites, which organization 
was announced in the April number of this journal (p. 216). 

In the meantime, any other persons who are interested in the purpose of thi 
communicate with the Acting Secretary, Professor H. H. Nininger, The Nining 
Laboratory, 1955 Fairfax Street, Denver, Colorado. 


Society and who would like to join as charter members, are kindly requested to 


FrepERICcK C, LEONARD, Acting Presiden 
Department of Astronomy, University of California at Los Angeles. 





Comet Notes 





Due to the fact that Professor Van Biesbroeck is at present in Texas making 
a survey of conditions in the Davis Mountains in their relation to the astronomical 
program in connection with the plans for developing the Macdonald Observatory, 
we cannot give our readers this month the benefit of his interesting and authorita- 
tive “Comet Notes.” 


In his notes written on March 23, Professor Van Biesbroeck intimated that 
the rediscovery of the periodic comet Pons-Winnecke was imminent. On the fol- 
lowing day the comet was found by Wachmann at the Hamburg Observatory. The 
first information concerning its rediscovery is that it was detected on March 
24.1215 U.T. in the position, right ascension 17" 44", declination +9° 27’. Mag- 
nitude 14. 

New elements for this comet have been computed by Dr. Crommelin. As 
given in Circular No. 434 of the Central Bureau of Astronomical Telegrams, they 
are: 

T = 1933 May 18.6825 U.T. 
169° 19’ 58” | 
96 33 O }$ 1933.0 
i= 20 9 9 | 
» = ().67034 
log a = 0.5229 
Period = 6.0870 years 


| 


Based on these elements the ephemeris for this comet in May is: 


1933 1 65 Log. A Log. r 
0° U.T. Re ie ; 
May 4 20 56 16 +1 48 
8 21 17 20 +0 25 9.735 0.045 
12 36 44 —l1 1 
16 21 56 32 2 28 9.734 0.041 
20 22 15 46 —3 55 


The following interesting items concerning this comet are taken from Science 
News Letter for April 8, 1933: 

The famous periodic Pons-Winnecke comet has returned for another visit to 
the vicinity of the earth. From the Hamburg Observatory, Germany, the astrono- 
mer Wachmann sighted it on March 24 for the first time since its 1927 visit. 


It is still faint and visible only in large telescopes, and is located in the con- 
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stellation of Ophiuchus, the Serpent holder, which is in the early morning eastern 


The comet is not expected to provide the astronomical entertainment that 
offered in 1921 and 1927. In 1927 it was first seen at Yerkes Observatory of the 
University of Chicago and came within 3,500,000 miles of the earth, only 14 
times as far away as the moon. Because Pons-Winnecke was affected by the 
planet Jupiter on its present journey round its orbit, the time between its visits 
to the earth is lengthening and its closest approach to the sun will not be as clos¢ 
as it has been in the past. 

The comet was discovered by a French astronomer, Pons, in 1819, lost and 
then rediscovered by a German, Winnecke, in 1858. It has been seen about every 
six years since then, except on two of its returns when it was missed. 

On July 1, 1908, the earth passed through the track of this comet and night 
clouds appeared so white and luminous that people were able to read small-typed 
print indoors at 10:30 p.M., without artificial light. This phenomenon was due 
the scattering of sunlight by the fine dust of the comet. 

In 1927 it was discovered that Pons-Winnecke comet has the smallest nucleus 
or body that has ever been observed in any comet. It is not more than two 
three miles in diameter. 

In the next issue we shall again have the notes from Professor Van Bies- 


broeck as usual. 





Notes from Amateurs 


Astrolab 


This young organization: is developing a number of contacts with amateur 
astronomers scattered widely. This is shown by a few excerpts from recent cor- 
respondence. 

R.L.B., California.—I had no idea what an extremely interesting and enjoy 
able contact I was making. I am greatly enthused with this Astrolab idea. In a 
word, I think it is magnificent. It is something that is needed and will do a world 
Mf good in the advancement of telescope making by amateurs and the furtherance 
of their success and happiness.” 

F.W.H., Rhode Island.—"! believe that a simple, straightforward series oi 
articles with tricks and shortcuts as found by experience, without duplication of 
articles could be written. Instead of separate articles by different authors, a col- 
lection of the best points and easiest methods of all should be boiled down in one 
article.” 

R.L.B., California, of the Library Committee, has compiled a list of 225 Gov- 
ernment publications of interest to the amateur telescope maker, the entire number 
of publications costing over $80. Those interested in obtaining a mimeographed 
copy of this list send some stamps to share expense. Some of these bulletins ar« 
already available through Astrolab’s Library on a rental basis. As funds accrue 
from this source, additional books and bulletins will be added. 

A German type, precision, electric clock driven mounting will be made avail- 
able through Astrolab for less than $100. Cost will be determined by the number 
that are produced at one time, cost being reduced with increased production, as 
the set up time for each operation is spread over a number of units. Photographs 
are now available—send stamps. 











286 Notes from Amateurs 


We should like to get in touch with amateurs having access to an aluminum 


or 


grey iron foundry. 

\strolab is an evolution of group action, having no preconceived idea of tixed 
policy. A situation must be met with the best thought of the coodrdinating com. 
mittee at the time the problem arises, in order that all factors may enter into the 
lecision. 

If you are interested in this cooperative movement, and should like to receive 
the Organization issue, send some stamps to share costs, also see previous issues 
sf PopuLAR AstrRoNOMY. Correspondence is invited by the staff of the Astroscops 

L. I. Butties, Editor the Astroscope. 

10728 S. Artesian Avenue, Chicago, Illinois. 


Meteor Observed in California 


I wish to report seeing a very large meteor on March 9, at 5:47 p.m., P.S.T., 





lasting about 10 seconds. The radiant point was very nearly due SE of my posi- 
tion and about 20° above the normal horizon. 

The first flash of ight was almost blinding in its intensity, and was extremely 
white. When it is recalled that this was still a few minutes before sundown, and 
the peaks were still tipped with sunlight, it will be realized that this brilliant light 


was outshining the sun. 1 





his lasted (as nearly as 1 could estimate) about 4 sec- 
nds with no observable tail or streak behind, and no explosion to shatter it. 


Suddenly the light and its delicate borders ended, leaving the body of the object 


in full view, white-hot, but already beginning to show signs of cooling on its for 
ward part. The second period lasted about 6 seconds, during which I could plain- 
th 


ly see the shape and apparent size of the body—a rather square or rectangular 


shaped object. B. A. MeNetrt. 


Palmdale, California. 





Meteor Smoke Photographed.—] succeeded in getting a couple of phot 
graphs on March 24, at 5:00 A.M., of a meteor’s path of smoke which it left behind 
f which you may have read or no doubt will. It was quite a large one and caused 
a good deal of talk amongst everyone in this southwest, it seems. I awoke just 
a bit too late to see the meteor itself but happened to catch its glow on the floor 
as it swished by. It landed somewhere around Amarillo according to reports. | 
arose immediately and took several pictures of the path which remained visible 
until long after sunrise. C. R. West. 

Timpas, Colorado. 





The Photometric Elements of the Be Variable, X Persei 

The star X Persei (H.R. 1209, R.A. 3°49", Decl. +30° 45’) has been known 
as a variable of rather small range for some years. The Harvard Catalog of Long- 
Period Variable Stars gives the range as from magnitude 6.0 at maximum to 6.6 

minimum, the spectrum as BOp, and the period as 360 days, the last rather 
doubtful. 

Attracted to the star by the combination of a class B spectrum and a period of 
nearly a year, the writer began observations on this remarkable star. The in- 
struments used in this work were an opera glass of one inch aperture and a re- 
iracting telescope of three inches aperture. The magnitudes of the comparison 
stars were taken from Schlesinger’s “Catalog of Bright Stars.” The observations 
were made by the method used by the members of the A.A.V.S.O., but some ex- 














ison 
ions 


ex- 





traordinary precautions were taken because of the small range oi the st 





Beginning in September, 1932, 60 observations were secured of this star. ( 





servations had not gone on very long before it became apparent that the star was 
a short period variable. A communication from Dr. Leon Campbell of Harvard 
Observatory informed the writer the published period was considered very doubt- 
ful, so doubtful, in fact, that it ld be disregarde« 

Phe average probable error of a single servation of the light of X Persei 

ved to be about 0.1 magnitude. From 60 observations over an interval 34 
periods, a least squares solution gave the following elements: Maximum ini 
ude, 6.0; Minimum magnitude, 6.6: Ep . » 2.426,953.616 = 0.237 (p.c.) 





eriod, 5.912 + 0.064 da.: M-m, 2.85 da 
he chief irregularity in t 
ms to be a tendency of the epoch to shift ; r less at rat 


forwards, by an amount of one or two days 
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very long 
is las ~ 
moved sidewise toward the wes ntil the whol rth s 
laze wi 1 great wide open fan. The writer has never seen this recorde 
Is Is wha always takes place. The streai rs r streaks of light shoo Yj 
re “tly pposite t the p sition of the sun. t is earl n the evening the 
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the eastern part of the northern sky. As the sun swings around below the earth 
they form farther and farther toward the west until at midnight they form in the 
middle of the northern sky directly north, and they always move bodily, sidewise 
toward the west at a uniform and constant speed. This movement is sufficiently 
rapid to always be very noticeable and probably is not remarked about because of 
the more interesting sights at the time. Toward the end of this article a 


aac 
will | 


suggested for this westward procession of the northern lights streamers, 








full of the moon that this took place. At midnight, whet 





sun, earth, and moon were almost in line with one another, and the moon in the 


renith, suddenly there formed around the moon, high up and close to it, that 








it is 
not much bigger than the moon itself, a brilliant ring of short radial bars o 
auroral They glistened like a cluster of icicles, and in every directio 
fron were long streaks of light down to the horizon, except di- 
r | 





towards the north they were brightest. Some of these streamers 


were so bright and uniform from the ring to the horizon, as to look like a crack 
i The effect of this whole formation was that of an immense dome en- 
compassing the whole heavens with every part of the structure electrically il- 
luminated, and with a round hole in the top through which the moon appeared 
This ring formation is not unusual in the far north and is known as the “Corona.’ 


All during this part of the display there was that crackling noise which has been 





likened to the rustling of a silk dress. It has been said that this noise does n 


exist, is simply imagination, and that if there is any noise it is not due to th 


auroral lights but to the freezing of the moisture from the breath. At this time 


the temperature was far above freezing so that this latter explanation does not 
hold. 


Shortly after midnight, away to the south, there arose from the crest of 


long high mountain, the trend of which was east and west, a curtain of fire several 


miles long and from the ground straight upwards to a very great height. It 








th 
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seemed to be made up of threads of fire rising rapidly upward, and at the extreme 
top of this curtain of fire all these threads turned abruptly at right angles and 
flowed rapidly westward. Immediately the conclusion was that this curtain had 
reached the top of the air and that its rapid movement westward was a visual 
demonstration that the earth had a tail like a comet, and further that the outer 
void was not a void at all sia contained sufficient of a gaseous filling to 





cause this drag on our outer air as the result of the great speed of the earth on 
its way around the sun. The speed of this backward flow of illuminated air was 





of a meteor and at such a great distance must have been much greater 
even than it appeared, and probably was that of the earth in its orbit which is 


about eighteen and a half miles per second. 

Those parts of the earth which have the hour of six o’clock A.M. face the di- 
rection of the earth on its journey around the sun. At midnight, if there is a 
drag backward of the outer air, and a tail like that of a comet, the air directly 
wer head would take off on a tangent westward, and that over head at noon, east- 


1, both of these directions would be the same, being opposite to that of the 
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ot the earth around the sun, just as it appeared to be flowing backward at 
; , 


the top of this curtain of fire. Again if this outer envelope of very thin air is 


towded backward like the tail of a comet, there may be enough displacement of 





in to affect the barometer. There is a diurnal fluctuation of the 


An appropriate investigation shows that the barometer under these 





should be at its lowest reading at three o'clock A.M. and at its highest 





o'clock pM. This has not been checked for tl want of a. sufficiently 
nsitive instrument. 

Very recently a radio authority has stated that he has discovered radio re- 
tions which indicate that the earth has a comet-like tail. A noted 
hat there is a constant loss of our atmosphere due to the inherent very high 
of the molecules of the air or outer gases. At denser parts of the air the 





astronomer 








morecules dO not get far in any one direction, only about a quarter of an inch, 
tcause they collide with their neighbors, but in tl utermost reaches of the air 
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the spaces between the molecules is so much greater that some fail to collide with 
any other and so slip out between them and are on their way into space. He also 
says that small bodies like the moon cannot hold an atmosphere because of their 
small gravitational force, and all gases which escape from the main body immed- 
iately fly off into space. The sun and all stars are continually throwing off great 
ities of gas and dust far beyond recall, and these exceedingly hot bodies 
must be continually losing a greater amount of their outer gascous envelopes due 
to the same reason that the earth is losing some of hers, but because of the great 


tO l 


heat, even a much larger percentage. Imagine these sources of escaped gases and 





consider that it has been going on for all time, and then you will admit that th 
s plenty of escaped gases to at least thinly fill outer space. 

There are swarms of meteors some of which make themselves known by 
being burned and making a fiery display in our atmosphere. Doubtless there are 
much more extensive clouds of star dust which give no visible sign . their 


existence and, for the reasons given, it is easy to believe that the whole of space 


is tenanted by thinly disseminated molecules of gaseous matter, possibly denser 
within the limits of each sun’s system. 


The common belief is that outer space is an absolute void, and that hence 


there could be nothing to cause a drag to our atmosphere as the earth speeds on 
its way around the sun, <A theory has been invented to account for the tail of 
comet, which is that it is the result of the force of light. Years ago there ap- 


peared a very large comet. Its tail extended for fully forty-five degrees across 





the sky, and when it neared the sun its tail swept behind it in a long and decided 
r r} ; rece r Isogh+ . uld havea 1, Iri st he *k ‘ l ot . traioht lin 
curve ne ftorce Of Ngnt could Nave only driven it DaCKWard 1 a straignt line, 
so that this was proof that it was not the result of the force of light, but mor 
probably was the result of the drag of the molecules of gases of space. The tail 
met always radiates from the sun as it passes close to and around the su 

] re 


and when the comet starts off on its outward journey, the tail precedes the 


ut all these facts can be accounted for on the theory of “the crack of the whip” 


is the comet is impelled by the force of the sun’s gravity and is suddenly swung 








around it. The comet’s tail probably soon is driven back to the main body 
later takes up its place behind the comet. These moves cannot be seen aiter the 
co gets on its way because the tail and the main body are in line with one an- 

er. There is an objection to any theory of gaseous matter in space sufficient 
to cause a tail to a comet or the earth, which is that such would gradually retar 
he motio f such planetary bodies, but this does not necessarily follow. 

iter atmospheres of a planet are so very thin and so fluid that the only effect suc 
1 drag ld have on them would be to cause wind currents and some heat. In t 


stratosphere, or outer layer of air it is said that all the winds or air moyen 


are horizontal. This may be due to this outer drag. 
In certain parts of the heavens there are black spots which have com 
nsidered as great clouds of “star dust,” through which the light from the siars 
beyond cannot penetrate. If ue clouds of matter are at some places in 





rregations in other parts? 





space, Why not more diaphanous 
Phe curtain of fire which has been described was detinitely located as to i 
exact position by triangulation of the directions in which it was seen by severa 


1 


Witnesses who were widely separated. Curtains of 





re are not uncommon in 
far north, but they have been described as beginning at a considerable height abov 
he ground. It has been suggested that these curtains form over and are caused 





by large veins of mineral, indicating that the bombardment of the earth 
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electrons from the sun either penetrates completely through the earth or induces 
similar flows of electrons from the side of the earth opposite to the sun. At the 
same time that this curtain was seen there appeared over another mountain in the 
south and just east of it a number of small auroral clouds. These may have been 


due to small bodies of gold ore, because this mountain is known to contain gold 





from the large amount of surface ore found there. The curtain of fire probably 





was caused by the presence of a very large vein of lead-silver ore, these being the 


characteristic formations in which gold and silver are found. 


Referring to the statement that the streamers of the northern lights always 
flow sidewise toward the west, the reason for this movement is suggested as 


being due to the fact that the northern lights form, not at some point within our 


atmosphere, but on the very outermost st 





f it and that this westward flow 
is simply another visual demonstration of the backward drag of the top of the 


ir, another illumination of the earth’s tail ve 
air, another illumination of the earth i a . 


409 E. Fontanero Street, Colorado Springs, Colorad 


General Notes 


Dr. Jermain G. Porter, for many years the director of the Cincinnati Ob- 
servatory, died in Cincinnati on April 14. He was eighty-one years of age 


Dr. R. T. A. Innes, formerly Union Astronomer in South Africa, died on 


March 13 at the age of seventy-one years. He was well known for his work on 
} ] te 


double stars, and was a prominent person at the meetings of the International 





\stronomical Union, and other gatherings of astronomers. 


Dr. W. E. Glanville, who for the last four years has been contributing Zodia- 
cal Light Notes regularly to this magazine, died suddenly on the morning of 
March 8. We did not reecive his copy for the April issue and upon inquiry learned 
of his death. We and the readers of PopULAk AstroNOMY will miss his interest 
ing comments concerning this somewhat elusive phenomenon. 


Mrs. Parkhurst, the widow of Professor John A. Parkhurst, died at he 


home in Williams Bay, Wisconsin, on the morning of April 18 after a brief ill- 
ness. Professor Parkhurst died in 1925. For many years the home of “Mr. and 
Mrs. Park,” as they were familiarly called, was a rendezvous for the young men 
and women who happened to be working at the Yerkes Observatory for short 
periods. The hospitality of this home was extended to many and the thought that 
both of these very estimable persons are now gone will cause sadness in the many 
quarters of the globe to which their “children” have scattered. 

Dr. V. M. Slipher, director of the Lowell Observatory, has been awarded the 
Gold Medal of the Royal Astronomical Society for his spectroscopic researches 


on planets, stars, and nebulae. 





Dr. Louis A. Berman, who is in charge of the work in astronomy in the San 
Mateo Junior College in California, was the speaker at the regular monthly meet- 
ing of the Eastbay Astronomical Association, Chabot Observatory, Oakland, on 
April 1. Dr. Berman’s subject was “The Planetary Nebulae.” 
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Sir Frank Dyson and Lady Dyson were guests of honor at a complimentary 


luncheon on March 10, in recognition of the effective service Sir Frank had 
rendered during a period of twenty-three years as Astronomer Royal of England 
and of his attainments and achievements in astronomy. Speeches of congratula- 
tion and felicitation were made by Professor F. J. M. Stratton and Dr. W. A. 
Parr, presidents respectively of the Royal Astronomical Society and the British 


Astronomical Association. Letters were read from a number of notable 





Tsons 

who were unable to be present. 
Amateur Telescope Makers and Astronomers of Tacoma, Washinet in 
their Bulletin, No. 6, issued in February, Geo. Craston, Editor, ann ea 


method of testing reflecting and refracting telescopes by projection. The method 


was devised by Alan R. Kirkham. 





The Rittenhouse Astronomical Society of Philadelphia held its nthly 
meeting in the hall of The Franklin Institute, 15 South Seventh Street, Thursday 
evening, April 20. An address on the subject “Astronomical Explorations” was 


given by Dr. Annie Jump Cannon, Curator of Astronomical Photographs. Har 


vard College Observatory. 





Junior Astronomy News is the name given to a twenty-page mimeographed 
pamphlet issued by the Junior Astronomy Club of the American Museum of Nat- 
ural History, New York City. It contains sixteen articles relative to various fea- 
tures of the eclipse of August 31, 1932, which furnish interesting reading for all 
who came under the spell of this spectacle. The pamphlet reflects much credit 
upon the club and upon the individuals responsible for it. 


The United States Naval Observatory and the Depression 





So thorough and all-embracing seems to be the determination of the new ad- 
ministration of the Federal Government to reduce the expense of government that 
some have imagined that the importance of certain offices of the government might 
not be appreciated and might be swept aside in the general move toward economy, 
Such has been the feeling of a special committee of the Rittenhouse Astronomical 
Society concerning the United States Naval Observatory. This committee there- 
fore drew up a resolution intended to set forth the necessity for maintaining the 
work of that institution on the present scale. This action was prompted principally 
by an article in Collier’s for March 11, in which the Naval Observatory was re- 
ferred to as a “moss-grown institution” which was far too expensive. The resolu- 
tion concludes with the paragraph, “In view of the unfortunate misstatement of 
fact, and our President’s knowledge of the work of the Navy Department and of 
Navigation in general, we cannot believe that such an idea originated with the 
President. We do not believe that our President intends to disrupt business and 


put in jeopardy those upon the seas by such curtailment of the budget. 





A Simple Procedure for Photographing Eclipses 
Some years ago I hit upon a simple procedure for obtaining interesting pho- 
tographic records of the progress of partial eclipses of the sun. This consists 
essentially in leaving the camera fixed and making a series of exposures at equal 
intervals on the same plate. The rotation of the earth will then arrange the 
successive images in a row which, neglecting the sun’s motion in declination, will 


be in the direction of parallel (position angle 90° - 270°) and, since the time ot 
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the sun's diameter crossing the meridian (or an ther given hour circle) varies 


between the limits 2" 8° and 2" 22°, an interval of three minutes between successive 


exposures will separate the individual 





1mages neatly. 


The longer the focus, the larger will be the images of the sun, and if the 


bellows of the camera permit it, the use of half of a symmetrical lens, giving ap- 
proximately double the usual focal length, will be advisable. A plate camera will 
latter of extension of the 
bellows and in allowing one to use lantern slide plates, a sl 


be more advantageous than a Kodak, both in the n 
wer emulsion than 
can ordinarily be obtained films. The use of a ray filter, if available, will 
ivoid the necessity of excessively small apertures which would otherwise be 
necessary to avoid overexposure and fogging, even with lantern slide plates, un- 
less the shutter be extremely rapid. 

Photographs were obtained by this method during the 


February 24. 


recent eclipse here. 1933 


ERNHARD H, Dawson. 


La Plata, 1933 March 1. 


NoTE ADDED 1933 MaArcH 17: Ina recent conversation with Dr, J. Hartmann, 


1e mentioned the fact that he had employed a method essentially similar to the 
above in photographing the lunar eclipse of 1887 August 3. Hence my first use 
f it in 1921 was in all probability due to conversations with him at that time. 





Though I can consequently claim no originality in it, yet the simplicity of the 





method makes it so potentially useful to amateur I nevertheless feel justi- 


fied in bringing it to their attention. B.H.D. 


Mother-of-Pearl Cloud over lowa in March, 1933 


At 6:45 on the morning of March 29, I saw what I took be a stratosphere 
cloud’ of exceptional beauty about eight degrees above the eastern horizon, The 
‘loud was about twelve to fourteen degrees long and three or four degrees wide. 
The sky above this cloud was clear, while the region below it and extending across 
the east was a region of nimbus clouds drifting to the 

The sun was just below the southern end of the cloud and the intense illumin- 
ation gave it a very brilliant mother-of-pearl coloring. 


south and west. 





The coloring was quite 
irregular except for two apparently short sections of halos of different diameters. 
In both cases the red band had a smaller radius than the blue. The red band of 
the halo, visible across the north end of the cloud, had a radius of about fourteen 
or fifteen degrees. This would indicate a cloud particle diameter*® of about 0.003 





mm. The other halo was much less distinct, and was within two or three degrees 
of the sun. The cloud was visible until 6:55 when it was obscured by the shifting 
nimbus clouds. In this time its apparent position had not shifted. 


; ~ , Tuos, C. PouLter. 
Iowa Wesleyan College, Mt. Pleasant, Iowa. rx POULTEI 





*Clouds high in the stratosphere, Professor S. Chapman. Nature. London, 
129, 1932, p. 497. 

* Pernter-Exner: Weteorologische Optik, Zweite Auflage, 2 Kapitel, Wien und 
Leipzig, 1922. 








Book Review 


Book Review 


Amateur Telescope Making (Third Edition). (Scientitic American Pub- 
lishing Company: price: $3.00.) 

This book has undoubtedly been more instrumental than anything else in 
diffusing throughout the country, and even the world, an interest in amateur tele- 
scope making. That telescope making is an ever increasingly popular adventure 
is shown by the fact that already over 8,000 copies of the first two editions of 
this book have been sold. 

Here is a field in which the amateur can himself feel the supreme joy of 


creating something with his own hands and even of discovering many new things 


for himself. He can fashion his own mirrors and lenses and can himself explore 


the wondrous heavens for a cost of little more than the pleasure he gets in his 


s admitted that the pleasure derived from telescope making and 

the amateur is more than likely to have his troubles. Not 

have the undying zeal of a Herschel to attempt a score of retlectors 

producing a really worthy product. “Amateur Telescope Making” 

1 interesting hobby within the reach of the layman. This book is, at 

he only complete single volume on the subject. From the new edition 

- can obtain the advice of a dozen competent authors. Of the profes- 

but who at heart are still amateurs, we have such men as: Russell 

optical associate The California Institute of Technology: Charles S. 

Hastings, Ph.D., Professor Emeritus of Physics, Yale University, recently de- 

ceased; Rev. William IF. A, Ellison, F.R.A.S., Director of the Armagh Observa- 

tory; and George Ellery Hale, Sc.D., Honorary Director of the Mount Wilson 

Observatory. Others who make telescopes only as an avocation have contributed 
valuable information to the book. 

For the beginner there are the excellent discussions by Porter and Ellison in 
Parts I and II. For the more advanced there are in other parts of the book such 
opics discussed as: making eyepieces, grinding and polishing machines, the re- 
cently discovered Honey Comb Foundation lap, and the spectrohelioscope. 

Much new material has been added to the third edition. We find, for in- 
stance, Dr. Hale’s new chapter on the spectroheliograph. Then there is the addi- 

ten other chapters contributed by formerly inexperienced amateurs, now 

teachers. There is for the advanced student ample discussion of com- 

telescopes, mechanical flotation of mirrors, the making of astronomical 

he solar spectroscope and spectrograph, celestial photography, accuracy in 
parabolizing the mirror, the Ronchi test, and clock drives. 

Finally Mr. Ingalls, the editor, who has himself had much experience, records 

Part XI significant details on difficulties which may not have been fully solved 
ous chapters on the general construction of the telescope. These 
ends” have been taken from much of his own experience and also 

the experience of many other amateurs. 

The number of pages has been increased from 102 pages in the first edition, 
285 pages in the second edition, to 486 pages in the third. Of especial help and in- 

are the many photographs (about 150) and about as many diagrams. Also 
it utility to the amateur is the list of astronomical books and periodicals; 
he directory of individuals and institutions well known in this field. 

his handy little volume with its wealth of material is an invaluable asset to 


telescope make C.D. 





